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THE AMERICAN ASSOCIATION AT MADISON, WIS. 

BT H. C. HOVBT. 

The recent meeting of the American Association for 
the Advancement of Science, in the charming capital 
of Wisconsin, serves to bring to the memory of the 
older members the familiar name of the late Dr. In- 
crease A Lapham, who doubtless did more than any 
other one man in this State to stimulate the scientific 
zeal of his fellow citizens. His original investigations 
in archeology won the honor of knighthood for him 
from the King of Denmark. And his promptness to 
recognize and encourage younger men of scientific as- 
pirations, and give them a start in life, won what is 
better than any titular distinction — a place in the 
hearts of men. Dr. Lapham was eminent in botany, 
geology, and meteorology, and he was also the founder 
and first president of the Wisconsin Historical Library, 
one of the most valuable institutions of its kind in 
America. Indeed, he was identified so thoroughly with 
every scientific interest of the State as to make it pe- 
culiarly fitting that a tribute should be paid to his 
memory preliminary to mentioning the words and 
deeds of other men who, for several days have crowded 
the corridors of the State University and interchanged 
their facts and theories. 

THE ORIGIN OF MOUNTAIN RANGES. 

One of the most interesting and attractive persons in 
attendance this year, was the retiring president of the 
A.A.A.S., the veteran geologist, Professor Joseph Le 
Conte, of California. The subject of his annual ad- 
dress was " The Present Status of Science as to the 
Origin of Mountain Ranges." Mountains are focal 
points of geologic interest and theaters of intense ig- 
neous, aqueous, and eruptive agencies. Their strata 
vary in thickness from 10,000 to 50,000 feet at the crest 
(allowing for erosion), but slope away with diminishing 
thickness till they vanish in the valleys and plains. 
Their component materials are fragments of rock, 
coarse gravels, and sands, and their huge mass rises in 
folded structure above the general surface of the globe. 
Sometimes, as in the Uinta Mountains, there is but a 
single enormous fold; and again there is fold upon 
fold; and yet again there is occasionally great com- 
plexity, the strata being thrust under and over in a 
vast fanlike form. There are also sinclines and anti- 
clines, which are often greatly appressed, as in the 
Appalachian range, where nineteen have been counted 
in a distance of sixty-five miles. Mountain strata are not 
equally affected by cleavage, some seeming to be very 
solid, while in the case of others the whole mountain 
appears to be eleavable from top to bottom. The 
earth wave sometimes breaks with surprising abrupt- 
ness, and again it slopes away very gently. 

Many theories have been offered in explanation of 
these phenomena. Bare facts are not science. Facts 
must be grouped and systematized. But as this work 
goes on, it is liable to grow daring and speculative, 
until it is necessary to demand a careful discrimination 
between whatmay bestyled formal and causal theories. 
It is agreed that mountains were originated by a pro- 
cess of horizontal mashing and vertical uplifting of 
the earth's crust. But what caused this mashing and 
uplifting ? A true formal theory must advance gradu- 
ally. Mountains are born of sea-margin deposits. We 
find by observation that existing off-shore deposits are 
coarse at the top, shading down to fine, by the same 
law as that marked in the structure of mountains. 
But the enormous mountainous deposits would have 
been possible only where there was a corresponding 
subsidence of sea bottom. The earth sinks by loading 
and rises by unloading. Of this the Colorado plateau 
furnishes an illustration. It was originally 20,000 feet 
high, but 12,000 feet have been removed by erosion, 
which has caused the remaining 8,000 feet to rise above 
the general level. It may be regarded as now proved that 
the cosmic behavior of the earth is that of a rigid solid. 
A solid globe of glass, six feet in diameter, will change 
shape by the pressure of its own weight. The earth 
does the same. But as the earth is not homogeneous, 
its radial contraction will be unequal* and hence there 
will be ridges. The contraction theory assumes that 
the earth was once an incandescent ball, now cooling ; 
and this cooling compels yielding along its lines of 
weakness. This is known abroad as the " American 
theory," and the author of this address was its 
originator. In conclusion, Prof. Le Conte said he was 
ready, if need be, to sacrifice "the child of bis brain," 



but did not really think it necessary. He considered 
and refuted objections ; and he finally returned to the 
contraction theory, not as demonstrated beyond a 
doubt, but as furnishing the best working hypothesis 
yet offered. 

MAMMALIAN PALEONTOLOGY. 

An elaborate an important address was given by 
Prof. H. F. Osborne, of New York, on recent progress 
in the study of ancient forms of mammalian life. A 
new era was opened twenty years ago by Kowalevski's 
memoirs on the hoofed mammals. At about the same 
time Leidy, Marsh, and Cope began to explore the 
ancient lake basins and found them rich in life. The 
first ten years of these twenty revolutionized our ideas 
of mammalian descent, and also brought data for the 
work of the next decide. Then came Marsh's law of 
brain evolution in relation to survival ; Cope's proof of 
ungulate derivation from a simple ancestral foot rest- 
ing on the sole, and with the conical ancestral molar 
tooth ; and also Cope's demonstration of the tri-tuber- 
cular molar as the central type in all mammalia. 
We have learned that the fossil quadrupeds are now to 
be treated biologically, and not merely as petrified 
skeletons. The imagination must clothe them with 
flesh and behold them as living, moving, and feeding. 
New discoveries produce new conditions. There is 
nothing more obstructive than reverence for old ideas 
and systems after they have outlived their usefulness. 

Paleontology is no longer a science apart, as it was 
formally regarded. It must keep abreast with geology, 
historical geography, paleobotany, osteology, and em- 
bryology. All structures should be studied with ref- 
erence to their homologies. Every animal should be 
regarded as a whole and in its relations. How many 
toes an animal.has is-of less importance than how those 
toes are being displaced and reproduced. Our five 
fingers are a reptilian legacy ; and the teeth of all ani- 
mals cluster around a simple reptilian type. 

General faunal succession of Mesozoic and Cenozoic 
time is marked by the sudden appearance and dis- 
appearance of certain series and the rise and fall of 
great groups. One of the most decided reforms in 
classification is in the use of the family division. It 
used to be the idea that families must be grouped 
as if in circles. But now they are regarded as in 
vertical lines, giving off branches. A horse, dog or 
lion is such from the moment he clearly appears to be 
such. In other words, we deal not with great separ- 
ate lines of descent, but with stages of evolution in 
the same or parallel lines. The evolution of a family 
is simply an uninterrupted march in one direction. 
A certain trend leads to a final issue ; but ex- 
tinction or survival of the fittest exerts no influence 
en route. These changes en route lead us to believe 
either in predestination or in kineto-genesis. The 
trend of evolution is not the happy result of many 
trials : but it is heralded in structures of the same 
general form the world over, and in age after age by 
changes advancing irresistibly from inutility to 
utility. It is an absolutely definite and lawful pro- 
gression. Fortuity is precluded. 

Several papers will now be reported that had a 
bearing on the age of the globe and the length of 
time it has been inhabited ; and the excited and ani- 
mated discussion of these topics may be regarded 
as the most marked feature of this meeting of the 
A. A. A. S. The discussion was indeed originated at 
least a year ago, that is in its present form, and there 
is evidently a wide divergence of opinions, as well as 
considerable dispute as to facts. 

GEOLOGICAL TIME. 

In treating of geological time, as indicated by the 
sedimentary rocks of North America, Professor C. D. 
Walcott, of Washington, D. C, conceded, at the out- 
set, that it is uncertain and is in conflict with the 
teachings of some other sciences. The physicist, for 
instance, requires us to bring terrestrial time within 
the extreme limit of twenty or thirty million years. 
The geologist replies that he cannot bring his facts 
within such narrow limits. Sir Charles Lyell, basing 
his estimate on modifications of certain species of ma- 
rine life, assigned 240,000,000 years as the required 
length of geologic time. Darwin claimed 200,000,000 
years; Crowell, about 72,000,000; Greikie, from 73,000,000 
upward: Alexander Winchell, but 8,000,000; McGee, 
Upham, and other recent authorities claim from 
100,000,000 up to 680,000,000 years. Notwithstanding 
this wide divergence, all agree in thinking the dura- 
tion of the globe so great as to make man's occupancy 
of it seem but a span. 

The attempt in Professor Walcott's paper was to 
throw light on the problem from ascertained facts as 
to the evolution of our continent, which was outlined 
in the Archean period and has not materially changed 
since. Its areas were more clearly outlined in Algon- 
kiantime, since which the changes have all been above 
the level of the deep seas. Sedimentation as the result 
of denudation has continued with little interruption. 
During the Upper Cambrian time the broad Mississippi 
area was worn down and the mass removed was car- 
ried into the ancient Cordilleran Sea. The processs 
then was rapid, as compared 1th similar work in 
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other periods. Chemical derm lation is by the taking 
up of material in solution. Murray, in describing the 
results of the Challenger expedition, says that 118 tons 
per square mile per year may thus be accounted for. 
Besides the lime, etc., precipitated from solution, there 
have been mechanical processes going on, as also the 
agency of organisms. Most of this has been in com- 
paratively shallow water. There is no evidence of 
the continental marine deposits having been made in 
deep seas. 

Without following the steps in detail, it may be said 
that the conclusion reached by Professor Walcott dis- 
tributed geologic time as follows : 

Cenozoic (including Pleistocene), about 2,900,000 years. 

Mesozolc 7,240,000 " 

Paleozoic 17,600,000 " 

AlgonM&n 17,500,000 " 

Total fime of sedimentary rocks 45,900,000 " 

In commenting on this table it should be said that 
the data for Archean time are doubtful. Also there are 
no sufficient data from the duration of animal life to 
fix geologic time back of about 10,000 years. The fact 
may be mentioned that while we have 55,000,000 square 
miles of land, there are 137,300,000 square miles of 
water. 

The conditions on which denudation and deposition 
went on were given with minuteness and a formidable 
array of figures. As a specimen of Walcott's reason- 
ing, it may be said that the rocks in the great interior 
basin of Nevada, Utah, etc., are 21,000 feet thick, and 
cover an area of 400,000 square miles. The limestones 
are 6,000 feet thick, and the sandstones and shales 
15,000 feet. At the estimated rate of deposit in the 
ocean of the present day it required 1,300,000 years for 
the limestones of that area and 16,000,000 for the sand- 
stones and shales, or 17,500,000 in all. With this as a 
unit, the tabular results were reached already given. 
In other words, as compared with the conclusions of 
other geologists, Walcott would measure geologic time, 
not by hundreds of millions of years, but simply by 
tens of millions. 

THE EARLIEST MEN. 

Profound interest was awakened by Dr. Daniel G. 
Brinton's address on "The Earliest Men." How did 
they come into existence ? By special creation. Every- 
thing is special. The whole species is made up of 
special individuals ; and their evolution is multiform. 
Scientific men are agreed that the human 1 race did in 
some way arise from some inferior animal form — not 
necessarily monkeys. The transition may not have 
been gradual, but abrupt — evolution per saltum. We 
do not find the " missing link ; " it is still missing ; it 
may be forever missing. There are different opinions 
as to how many early men there were. There may 
have been several distinct centers, bat science as well 
as orthodoxy points toward the conclusion that all 
men originated from one primal pair living in one defi- 
nite place. When did these early men appear? A 
perplexing question. We used to be told that it was 
6,000 years ago ; but we now know that there were at 
that time thousands of men living in Europe, Asia, 
Africa, and America. It may be that we have mis- 
understood the Biblical record, or that it may have 
concerned a single branch of the race. It is certain, 
however, that man appeared late in the geological his- 
tory of the globe. Human remains have been found 
in half a dozen places in the world under circumstances 
that seem to show that man lived in the Tertiary age . 
but the proof really seems meager. Did man appear 
during the great Ice Age? The testimony from 
ancient caverns whose mouths had been sealed by 
drift, and whose contents lay hidden under stalagmitic 
floors, as well as that gathered from stratified gravels 
and other sources, proves that man probably did in- 
habit the globe during or even before the Ice Age. 
The date of that age is not exactly fixed, but was 
probably about 50,000 years ago, altnough some men 
of science have assigned a less and others a greater 
period than this. 

Where did the earliest men make their home ? Man- 
ifestly there were certain conditions requisite. Man 
requires food and generally some kind of clothing. 
We may reason by exclusion. The first men did not 
inhabit an island, for they could never have got off. 
They did not live where it was very cold, because they 
would have perished. The greater portion of the 
northern hemisphere was under water at the time of 
their advent, hence that is ruled out. They could not 
have lived in Australia nor in Southern Africa on ac- 
count of climatic conditions and for other reasons. In 
short, we find them limited by conditions to the area 
between the , Himalayan Mountains and Spain. 
Practically the oldest lemains yet found have been 
discovered in the most densely inhabited regions of 
Europe. The sacred record treats of a particular line 
of human beings. The fable of the lost Atlantis and 
the theory of Haeckel as to the submerged Lemurien 
are not tenable. Eurasia/was certainly man's original 
birthplace. 

What did the early men look like ? Were they al- 
together rude ? Did they creep on all fours or walk 
erect? The most expert anatomists have decided, 
after examining the ancient bones that have been 



exhumed, that there is no more difference between 
ourselves and those early men than there is between 
ourselves now. They were doubtless sturdier. They 
did not trouble themselves as much about dress as we 
do. They had reddish hair and probably a ruddy 
complexion, with blue or gray eyes. Their skulls were 
about as good as ours, except the famous one of 
Neanderthal, for which we have less respect than we 
used to have. In a word, they were men. They knew 
how to make a fire. Even the very oldest of all men 
knew that wonderful art. They also knew how to 
make tools from stone, wood and horn. They were 
conversant with a variety of instruments and tools. 
They had weapons with which they killed huge ani- 
mals. They knew about boats. They had dwellings. 
They were socially inclined and lived in communities. 
They were brave and had wars. They endured hard- 
ships. They had good hearts and loved one another. 
We have positive proof that they took care of the aged 
and nursed the invalids among them. They had some 
kind of language and knew something of music. We 
cannot positively say that the very earliest men wor- 
shiped, but if they did so, their worship was spiritual. 
They had no idols. They had some sense of beauty. 
They decorated shells. They carved the horns of rein- 
deer and tusks of mammoths. Those first men could 
travel rapidly. They encountered no very dangerous 
enemies. We can easily see how there came to be va- 
rieties among them, for more changes are now going 
on than ever before. All shades, from black to blond, 
are easily explained. We may safely conclude that 
the early men were essentially human and very much 
like ourselves, with hearts and brains, hopes and fears, 
woes and aspirations like our own. 

THE EVIDENCE OP GLACIAL MAN IN AMERICA. 

The A.A.A.S. inherited from the Rochester meet- 
ing a lively discussion between Professors G. F. 
Wright, W. J. McGee, and others, concerning the 
proofs of the high antiquity of the human race on this 
continent. For hour after hour the discussion pro- 
ceeded, and other sections adjourned to hear the 
war of words. It is not easy to convey the exact idea 
of the situation to the mind of the reader unless he 
has kept up with the recent literature on the subject. 
It is well known that in various localities in France, 
England, and elsewhere in Europe, remains have been 
found that were regarded as decidedly glacial, al- 
though there is not perfect agreement even as to these 
evidences. However, it was perfectly natural for our 
own geologists and anthropologists to seek for similar 
finds in this land. Foremost among such explorers 
may be named Dr. C. C. Abbott, of Trenton, N. J. 
This gentleman lived right on the glacial gravels, 
which Were being extensively excavated by railroad 
men and others, and kept a careful watch. His first 
finds awoke such skepticism as to lead to the sus- 
picion that he manufactured them himself. Even 
Prof. Daw kins, of England, spurned them at .first, un- 
til he was induced to look for himself, when bis doubts 
were removed. Prof. G. F. Wright, who is a renowned 
glacialist, and Prof. F. W. Putnam, of Cambridge, 
Mass., whose fame as an anthropologist is established, 
accept Dr. Abbott's findings as genuine. In an able 
paper Prof. Wright protested against the prevailing 
tendency to over-skepticism concerning archeology, 
and contended that evidence ought to be satisfactory 
that would satisfy a jury sitting in a case of life and 
death. Accordingly he has been busy sifting the 
testimony as to the Trenton gravels, and gave his re- 
sults in the aforesaid paper. He says that in examining 
about 5,000,000 cubic yards of gravel Dr. Abbott found 
twenty paleolithic implements in place in the undis- 
turbed strata, and several hundred in the debris. His 
testimony is explicit and reliable. Other implements 
were found by Putnam, Shaler, Carr, Pumpelly and 
Whitney, as well as by Wright himself. The conclu- 
sion of these scientists is that the argillite implements 
were more ancient than those made of jasper, and 
that some of them were as old as the glacial drift. 
The upper stratum of soil is about a foot thick and 
contains many jasper relics, also those of argillite; but 
only the latter are found in the lower strata. Doubts 
have been expressed by some as to whether these are 
artificial or natural ; but as the specimens were ex- 
hibited before the A.A.A.S., the members could judge 
of that for themselves. Dr. Holmes, an eminent 
archeologist, visited Trenton with negative results ; 
but he worked under unfavorable conditions. Prof. 
Wright gave a careful resume of the entire matter, 
and compared with ascertained results the discoveries 
in Ohio ind California, as well as abroad, and' pro- 
nounced the evidence to be convincing as to glacial 
man in America. 

Prof. Putnam, Prof. Chamberlain, Prof. McGee, and 
others, took a lively part on the discussion that en- 
sued, giving the results of their own observations, 
and weighing the testimony given by their fellow 
scientists. The rules as laid down by McGee were 
certainly good, to the effect that when any object of 
unusual form and unknown origin is found in geolog- 
ical strata, the presumption is that it is natural rather 
than artificial. He also said that legal and scientific 
demonstration differ. In courts conclusions must be 



reached and must be final. Hence, with the utmost 
care, they may be in error. In science it is not necessary 
to hasten to a final conclusion. Science can wait. It is 
also desirable that evidence should be both unimpeach- 
able in quality and abundant in quantity. The ques- 
tion of the antiquity of man is so highly important as 
to make sweeping conclusions undesirable. He re- 
garded the Trenton testimony as interesting but tanta- 
lizing, because not absolutely conclusive. We do not 
have to hurry along to a conclusion. Let us patiently 
accumulate materials, not merely from one individual, 
as Dr. Abbott, nor from occasional visitors, but from all 
sources. Let us examine the paleolithic specimens 
more carefully to see if they are really in place, and if 
they are tools or " rejects." Then when all the evidence 
is in, we can probably arrive at results that will be sat- 
isfactory to the scientific world at large. 

Taking into consideration the eminence of the men 
engaged in this friendly controversy, and the earnest- 
ness with which they defend their widely varying 
views, the expectation is that more may be expected 
from the same source in connection with the approach- 
ing Anthropological Congress at Chicago. 



The Incubation Periods of the Infections Diseases. 

The Clinical Society of London has recently pub- 
lished the result of extensive observations regarding 
the period of incubation of some of the infectious dis- 
eases. A constant period of incubation is not to be ex- 
pected. In most instances it will be seen from the 
following table that the difference in the maximum 
and minimum period is not very great. It seems re- 
markable, however, that a disease should show such 
extremes as typhoid fever : 

Normal. Maximum. Minimum. 

Variola 12 days. 14 days. 9 days. 

Varicella 14 " 19 " 18 " 

Measles 10 " 14 " 4 " 

Rubella 18 " 21 " 8 " 

Scarlet fever 2 " 7 " 1 " 

Influenza 3 " 5 " 1 " 

Diphtheria 2 " 7 " 2 " 

Typhoid fever 12 " 23 " 5 " 

Mumps 19 " 25 " 12 " 

It is a peculiar fact that the diseases in which the 
period of incubation is shortest are those in which the 
infection may persist the longest. The period of 
quaratine must be governed largely by the period of 
incubation, hence the subject is an important one for 
a variety of reasons. Dr. Dawson Williams, comment- 
ing upon these figures in the Medical Magazine of 
London for June, states that the period of quarantine 
should be at least a day longer than the maximum for 
each disease. This is a very uncertain rule, however, 
for the patient should be free from all signs of illness, 
and especially from fever. The necessity for disinfec- 
tion of clothing is shown by cases reported in which 
persons wearing garments which had been exposed to 
infection have escaped, while others coming in contact 
with the same clothes have contracted the disease. 
This is probably explained by the great susceptibility 
of certain persons to particular diseases. The period 
of infection is very doubtful. It may be greatly pro- 
longed by some complication. This is especially true 
of smallpox, diphtheria, typhoid fever, and scarlet 
fever. The period during which a disease may be in- 
fectious cannot be stated definitely. It varies with dif- 
ferent cases, and must be determined according to the 
nature of the symptoms and the character of the case. 
Measles, chicken-pox, and mumps lose the direct 
power of infection very early, and the infective prin- 
ciple does not remain active for a long period in the 
room in which the patient has been ill. Measles, 
mumps, and chicken-pox may be infectious in the 
earliest stages before definite or characteristic symp- 
toms appear. Smallpox, fortunately, is not actively 
contagious until the eruption has appeared. This 
statement, the committee affirms, has been proved by 
abundant observation. — If. T. Med. Jour. 



Comparison of Power between Carbonic Acid 
Gas and Compressed Air. 

The results of calculations show that, for a given 
tank capacity and carbonic acid and air stored at the 
same pressure, the (liquefied) carbonic acid is capable 
of developing four to five times more power than com- 
pressed air. If a compound engine is employed, and 
the gas or air is heated so that the temperature at the 
beginning of expansion is SBS^ Fah., the carbonic 
acid engine requires 81*6 pounds of carbonic acid per 
hour per horse power, and the air engine 14 '3 pounds 
of air. On this basis of 21 - 6 pounds of carbonic acid 
per hour per horse power, we can determine the price 
it would have to be sold at to be an economical power. 

If the carbonic acid is exhausted into the atmosphere, 
the cost is much too great for ordinary power pur- 
poses. If the exhaust is condensed, the engine will 
have the same theoretical efficiency as an engine using 
any other vapor through the same range of tempera- 
ture, and the working pressures will be very high, so 
that practical difficulties are met with. Experiments 
with carbonic acid gas engines, in which the exhaust 
is condensed, have verified the conclusions pointed out 
1 by theory.— Prof. D. 8. Jacobus. 
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THE "LUNKEN" GATE VALVE. 
The illustration represents a valve of great strength, 
whose seat is renewable without disconnecting from 
pipes, which has been placed on the market by the 
Lunkenheimer Company, of Cincinnati, Ohio. Its disk 
is balanced, thus operating easily regardless of high 
pressure, and it has been found in practice to possess 
superior merit as a reliable straightway steam valve. 
The valve can be easily taken apart without renewing 
the packing washer, and it is furnished with a renew- 




Scction. 



THE "LUNKEN" 



Inserting iSew Seat. 
GATE VALVE. 



able seat, at small cost, whereby in a few minutes a 

worn-out valve can be made practically as good as 

new. 

^ < » > ». 

BEVEL GEARING CUT THEORETICALLY CORRECT. 

The display in Section 15, Machinery Hall, of the 
World's Columbian Exposition, made by Hugo Bil- 
gram, of Twelfth and Noble Streets, Philadelphia, Pa., 
is very notable, and illustrates the perfection that has 
been attained in the production of cut bevel gear 
wheels. ■ In addition to numerous bevel and miter 
wheels, ranging from 1 inch to 30 inches in diameter, 
two pairs of miter wheels are exhibited, driving over- 
head shafting set at right angles, and several sets, em- 
bracing every variety of bevel wheels, are mounted on 
stands, to be examined by hand, as to the smoothness 
of running and the absence of backlash. The wheels 
overhead, although running at a high speed, make 
very little noise indeed, and an examination of the 
mounted wheels will convince any one conversant with 
the difficulty of cutting bevel wheels, that a further im- 
provement in this line is hardly conceivable. 

Among the mounted wheels there are two sets which 
are of special interest to the student of kinematics, and 
are illustrated in detail. One is a paw of miter* 
with teeth cut inclined, with the object of having 
at all times at least one tooth in deepest gear. 
The other is a set of four, namely, one wheel of 
36 teeth and three pinions having 12, 18, and 24 
teeth respectively, the pinions meshing at right 
angles with the wheel. Most authorities on gear- 
ing have heretofore considered this theoretically 
impossible ; but the exhibited wheels show that 
it is both theoretically and practically possible, 
for the wheels, which can be turned by hand, run 
smoothly and with practically no backlash. 
m «t> m 
Tbe Great Enemies of Man. 

The change in the conception of tuberculosis, 
produced by a discovery of its true cause, calls for 
a reconstruction of many of the heretofore ap- 
proved statistics of mortality. It is not very long 
ago since text books stated that tuberculosis, 



Finnish district of Helsingfors 1,771 persons of tubercu- 
lous diseases. The mortality rate per 10,000 living 
persons is much the greatest during the first two years 
of life (2'5 per cent). It rapidly falls until, between the 
ages of six and fifteen, it hardly exists (about - 15 per 
cent). It then steadily rises until the decades thirty- 
one to forty, forty-one to fifty, and fifty-one to sixty, 
where it remains at about - 6 per cent and then falls 
again. 

Males are more subject than females in the propor- 
tion of 990 to 781, but this holds true more for adult 
than infant life. 

Professor Holsti's tables show in a striking way iden- 
tity of the period of greatest mortality from tubercu- 
losis with the time when children are fed on milk. 

May it not be that, after all, the cow is the great 
enemy of mankind, and that without the cow there 
would be no tuberculosis ? The history of Japan, 
which is a cowless country, favors in a measure this 
view. Science seems to be pointing toward the con- 
clusion that there are two great and potent poisons 
constanly diffused among civilized peoples, and these 
are milk and water. Not that these substances are es- 
sentially bad, but that they are accidentally so. It is 
not proposed to abolish, but to purify them. -m-Medieal 
Record. 



Tbe New Revenue Cntter William Windom. 

The William Windom is a new revenue cutter in- 
tended for use at the port of Baltimore. This vessel, 
which is now being built at] Dubuque, la., at a cost of 
$98,500, has many new features. The Windom is 171 
feet long, 27 feet wide and 13 feet deep. Her en- 
gines will be triple expansion twin screw, a new de- 
parture for a revenue cutter. Steam is supplied by a 
Scotch marine boiler weighing 60,000 pounds. There 
will be a cabin on the main deck, handsomely finished 
in cherry and mahogany. 

« hi » 

How Congressmen Choose Tbelr Seats. 

The following are the rules of the House in respect 
to the selection of seats : 

1. At the commencement of each Congress, immedi- 
ately after the members and delegates are sworn in, the 
clerk shall place in a box prepared for that purpose a 
number of small balls of marble or other material equal 
to the number of members and delegates, which balls 
shall be consecutively numbered and thoroughly inter- 
mingled, and at such hour as. shall be fixed by the 
House for that purpose, by the hands of a page, draw 



A LIGHT REFLECTING AFFABATT78. 
A device to facilitate the direction of light in differ- 
ent paths from a central point is shown in the illus- 
tration, the improvement being shown applied to the 
head light of a locomotive. The invention has been 




AN IMFBOVEB LIGHT BEFLECTING APPARATUS. 

patented by Messrs. Arthur B. Moore, George W. Rue, 
Coral D. Smith, Frank H. Roebuck, John F. Mills, 
and John R. Kirk, of East Las Vegas, New Mexico. 
In the sides of the lantern are inserted tubes to the 
inner ends of which are hinged concave reflectors, as 
shown in Fig. 2, and with which are connected levers 
pivoted to rods extending to the cab of the locomo- 
tive. In the outer ends of the tubes are inserted the 
necks of the light distributors, shown in section in 
Fig. 3, there being in the side of the casing an aper- 
ture in which is a plano-convex lens, while within the 
casing, opposite the opening of the neck, is a convex 
reflector, arranged at an angle of forty-five degrees to 
the axis of the neck. The light is reflected by the 
inner concave reflectors through the tube upon the 
outer convex reflector, which reflects it through the 
plano-convei lens in the side of the casing. The 
inner concave mirrors are adjusted by means of the 
rearwardly extending rods so that the light may be 
sent in an y required direction. - 





Opening; of tbe Corlntb Sblp Canal. 

The Corinth ship canal, connecting the Gulf of 
Lepanto with the .aSgean Sea , was formally 
opened on July 29, in the presence of the Grecian 
royal family, the court, and representatives of 
the army, navy, and also foreign diplomats. The 
first sod of the canal was cut by the King of 
Greece in April, 1882. The company which held 
the concession was originally French, but work 
was suspended in March, 1890, owing to the 
financial crisis in Paris, and the canal was then 
transferred to a Greek company, under which it 
was finally completed. The canal is three and 
nine-tenths miles long and the minimum depth is 
25 feet, while the average breadth is 100 feet. 
A bridge crosses the canal about a mile from 
the west end and is 230 feet above the water 
level, so that vessels can pass freely. A light 
house, 265 feet above the sea level, has been built 



THE WORLD'S COLUMBIAN EXPOSITION -BILGRAM'S EXHIBIT OF CUT BEVEL GEAR WHEELS. 



meaning especially pulmonary consumption, affected 
most often persons between the ages of fifteen and 
thirty years. The tubercular infection is now known 
to be most frequent as a cause of death in infancy. 
At this time it is the mesenteric and other lymph 
glands and the meninges that are involved ; in child- 
hood the bones are prone to be attacked, in adult life 
the lungs. 

Taking tuberculosis in every form as a cause of 
death, Professor Hugo Holsti, of the University of 
Helsingfors, has compiled interesting facts showing the 
relation of age to this disease. 
, Daring the years 1883-1889 there died in the Swede- 



said balls one by one from the box and announce the 
number as it is drawn, upon which announcement the 
member or delegate whose name on a numbered alpha- 
betical list shall correspond with the number on the 
ball shall advance and choose his seat for the term for 
which he is elected. 

2. Before said drawing shall commence each seat 
shall be vacated and so remain until selected under 
this rule, and any seat having been selected shall be 
deemed forfeited if left unoccupied before the call of 
the roil is finished, and whenever the seats of members 
and delegates shall have been drawn, no second draw- 
ing shall be in order daring that Congress. 



on the isthmian ridge, so that its light can be seen 
from both directions. The canal is protected by break- 
waters, on which are lighthouses. Steamers from the 
Adriatic, bound for Constantinople, will save eighteen 
hours by the new canal, and steamers from Marseilles 
will save eight hours. 



It has been estimated that 25,000 horses are em- 
ployed in the London carrying trade, that their value 
is £1,250,000, and that the cost is, for food, £800,000 a 
year. • A rule prevails of foraging the horses on three- 
pence an inch per week— that is, a horse costs as many 
shillings a week as it stands hands high. 
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CONDENSED MILK REPRESENTED AT THE FAIR. 

The very handsome exhibit of the New York Con- 
densed Milk Company, in Agricultural building, most 
appropriately bears, in prominent position on its four 
sides, representations of the distinguished, inventor, 
Gail Borden, the exhibit being crowned by an eagle, 
the well known trade-mark of the company. The first 
patent for condensing milk was granted to Gail Borden 
in 1856, and in the same year were established the first 
works for carrying on the business. The demand 
for the product for the use of the soldiers during 
the war of the rebellion caused the rapid enlarge- 
ment of the business at a very early day, but its 
great merit became then so fully recognized that 
the increase in demand has been continuous, as is 
evidenced by the extraordinary development of 
the great company now marketing these pro- 
ductions. The milk is condensed in vacuo 
and sterilized at several great establishments 
located in the best dairy districts of the country, 
as in Westchester, Putnam, Dutchess, Orange, 
Ulster, and Chenango Counties, New York State, 
and in the best dairy country around Chicago. 
The company has the most stringent rules gov- 
erning the dairymen from whom it buys milk, its 
contracts with the farmers allowing the company 
to exercise such supervision over the production 
and care of the milk as to guarantee purity and 
evenness in quality, the utmost care and cleanli- 
ness being considered an absolute essential. In 
each of its plants the company makes its own 
boxes and cans in which the product is packed, 
so that the works in each case constitute extensive 
industrial establishments. In New York, Brook- 
lyn, Jersey City, Newark, and Chicago, the fluid 
milk is also supplied by wagons making daily 
deliveries, the facilities of the company for obtain- 
ing the best dairy product, as required for con- 
densing, having invited the organization of this 
branch of the business. The company's wagons 
are now delivering milk direct in this way daily 
to over 60,000 families. The growth of the busi- 
ness, great as it has been, has been due solely to 
the superior merit of the products. 



phorus chargers, resistance rods and devices, incan- 
descent filament forms and other special goods made 
of graphite, are shown in upright cabinets. In an- 
other case is shown the development of an electrotype 
plate, in which process the use of graphite is an essen- 
tial. In still another case are shown over fifty varieties 
of graphite, for as many different uses and under as 
many different names, such as graphite for lubricat- 
ing, stove polish, foundry facing for green, dry or 



A Coal Dust Engine. 

A novel motive power engine has been invented, 
based upon the fact that very finely divided car- 
bon, floating in the air, readily explodes, and to 
adapt this to the generation of motive power the 
inventor proposes to grind coal to an impalpable" 
powder, and, after introducing the dust floating in the 
air into the cylinder of an engine, explode it, the idea 
being to follow very much the same lines which are 
being so thoroughly developed in the use of gas in 
engine practice. The first difficulty which suggests 
itself is how the ash is to be got rid of, but experience 
in gunnery shows this may not be a serious obstacle. 
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The Joseph Dixon Crucible Company is the only 
concern in the world which manufactures every article 
of which graphite is a, component part. With the 
invention by Joseph Dixon in 1827 of the plumbago 
crucible, the crucible business was revolutionized. At 
that date began also the manufacture of Dixon's stove 
polish, foundry facings and the development of an 
industry now grown to enormous proportions and fit- 
tingly represented by the Joseph Dixon Crucible 
Company, of Jersey City, N.J. 

This company has two exhibits at the World's Co- 
lumbian Exposition. One is of Dixon's American 
graphite pencils, in the northeast gallery of the Manu- 
factures building, and the other, cover- 
ing all the other articles manufactured 
by them, in the northeast gallery of the 
Mines and Mining building. The pencil 
exhibit occupies a space 10X14 feet. In 
the center of this space stands a low 
mahogany table surmounted by a pyra- 
mid of velvet, which is covered with pen- 
cils arranged in graceful and beautiful 
designs by an artist employed specially 
for that purpose. Over this pyramid 
stands a rosewood and plate glass case. 
Two ornamental facades of turned and 
carved mahogany front the space, which 
is separated from neighboring spaces by 
means of Japanese bead curtains, sus- 
pended from carved grilles. The space 
is lighted at night by means of two gilt 
electroliers of six 16 candle power lights 
each. 

The company's exhibit of general and 
special graphite products in the Mines 
and Mining building occupies a space 
25X28 feet. A veiy handsome cherry 
facade fronts the space, while the sides 
are hung with tastefully arranged por- 
tieres. Crucibles, retorts, ladles, stopper 
heads and nozzles, graphite boxes, phos- 



loam castings, core wash, ingot mould wash, shot and 
powder glazing, electrotypers', gilders' use, hatters' 
use, rubber packings, piano and organ actions, pot- 
leading yachts, for crucibles, lead pencils, paint pig- 
ment, lubricants, etc. 

There are also shown samples of graphite from all 
the principal sources from which that article is ob- 
tained. One very fine sample from the island of Ceylon 
weighs nearly 300 pounds. There are comfortable 
chairs, with writing desk and stationery for the free 
use of those who may desire it. 

The Dixon Company were the first to complete the 
installation of their exhibit at the Pair, and their 
promptness brought forth a highly commendatory 
letter from the chief of the department, P. J. V. Skiff. 



The Tin nines of maliwun. 

Mr. E. H. Parker, in the China Review, gives an in- 
teresting account of the tin mines and mining of the 
Maliwun Peninsula in the Mergui in the extreme south 
of Burma. Victoria Point, he says, is the southern- 
most extremity of the Indian Empire in this direc- 
tion. The Pakchan River is for 50 miles or so the 
boundary between the British possessions and Siam. 
The population of the peninsular tract is entirely 
Siamese, Malay, and Chinese, and Burmese is as 
little spoken as Burmese faces are rarely seen. 

A pathway has recently been made from Vic- 
toria Point up to Maliwun, which is the chief 
center of the tin producing industry, and this 
pathway also runs north of Maliwun to the high- 
est point of sea-going steam navigation, but, 
with the exception of this path, the country is 
one dense mass of mangrove swamp and impene- 
trable jungle, the haunt of rhinoceroses, ele- 
phants, bisons, wild cattle, samburs, tapirs, tigers 
leopards, and other wild animals. On the op- 
posite aide of the river is Renong, a Siamese pro- 
vince under the rule of a Chinese rajah, whose in- 
telligent government has changed the country 
from a mangrove swamp, into a nutmeg garden 
and a tin manufacturing center. 

The Pakchan River is very pretty, densely 
wooded hills in the distance on all sides form a very 
agreeable background to the tangled masses of 
virgin mangroves. The steamer enters a tribu- 
tary called the Maliwun River to the left, but 
17 miles from the mouth, and anchors a mile or 
two below Maliwun Creek, the haunt of alligators. 
Maliwun is a thriving village of perhaps 50 houses, 
mostly Chinese. There are two " tin smelting 
houses, where during the smelting season seven 
hundredweight of tin can be smelted in a day by 
each furnace with four or five men. The total 
annual production of clean tin at present is about 
50 tons a year. 

The smelting apparatus is extremely simple, 
and is like that used by the miners of Perak. A 
mud furnace, just like a wine barrel, bound round 
and crossed with iron hoops, with a bellows con- 
sisting of a hollowed tree fitted with a piston, and 
connected with the furnace by a short bamboo 
tube let into a mud funnel, is all. The whole only 
costs about $25 when new. One man drags the 
piston and fro, but, as this is hard work, he has to 
be relieved every hour or two. Another man 
does the stoking, putting in the charcoal, tin, 
and slag for resmelting at the top. Out of a small 
hole in the bottom, on the side opposite the hole con- 
nected with the bellows, runs the tin, which is allowed 
to collect in a hole in the ground, and is then shoveled 
into two moulded holes in the sand, made by working 
a wooden mould, like a huge brick rounded on one 
side, into the sandy soil. Nothing could exceed the 
extreme simplicity and economy of the whole arrange- 
ments, and hitherto no foreign m achinery has ever 
been able to cope with them for a moment in an eco- 
nomical sense. . The chief smelter is a Malay-Burmese 
widow, who, after refusing several eligible suitors, in- 
cluding one or two Europeans, has at last bestowed 
her hand upon an industrious Chinese. 



Tbe Fastest Cruiser Afloat. 

The new Japanese war ship Yoshino recently was 
subjected to steam trials. . The mean of four runs on 
the measured mile gave her a speed of 23 '081 knots per 
hour, or 26}£ miles per hour, making her the fastest 
cruiser afloat. Her displacement is 4,000 tons, length 
350 feet, 46^ feet beam, 15,000 H.P. Built by Arm- 
strong, Mitchell & Co. Designed by Philip Watts. 




Farming for a Living. 

Secretary Morton reminds the croakers that only 
about 3 per cent of all the merchants escape failure, 
whereas hardly 3 per cent of the farmers fail. The 
statistics really show that agriculture is safer than 
banking, manufacturing, or railroading, taking all 
things into account. There is no farmer of good sense 
and good health anywhere in the West, Mr. Morton 
declares, who cannot make a good living for himself 
and family, and that is as well as the 
majority of men are doing in any other 
pursuit. The man who owns a farm and 
sticks to it is certain to profit by it in the 
future. There is practically no more land 
to be added to the area of cultivation. 
The supply of agricultural products has 
reached its limit in the United States, 
and must now remain stationary, while 
the demand will go on increasing every 
year. This implies a gradual improve- 
ment in prices, and a steady appreciation 
of the value of farming lands. 



Tblephonbmeteb is 
naming an instrument 
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the new word 
to register the 
time of each conversation at the tele- 
phone from the time of ringing up the 
exchange to the ringing-off signal. . Such 
a system would reduce rentals of tele- 
phones to a scale according to the service, 
instead of a fixed charge to a business 
firm or occasional user alike. The in- 
strument has been constructed at the 
invitation of the German telephone de- 
partment and is to control the duration 
of telephone conversations and to total 
the time. 
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Recent Novel Experiments with Dynamite npon 
tlie Ocean Bar at Brunswick, Georgia. 

The bar known as St. Simon's bar, prior to 1882, had 
from earliest knowledge of it.an available depth of be- 
tween 16 and 17 feet at mean low tide, of between 23 
and 24 feet at mean high tide. A wreck closed this 
channel. A new channel opened to the north of the 
old, of 14 feet at mean low tide, 20 - 8 at mean high tide. 
The latter channel was closed to commerce by a wreck 
in 1889. The best available outlet remaining over the 
ocean bar was, in 1890 and spring, 1891, 11 "5 feet at 
mean low tide, of 18 - 3 feet at mean high tide. 

The commerce of the port was threatened with dis- 
aster. The municipal authorities, 
unable to secure immediate govern- 
ment aid, determined to undertake 
some measure of at least temporary 
relief, and sought to procure a 
dredge, failing in which, C. P. 
Goodyear, a lawyer, suggested ex- 
plosions of dynamite sunk upon 
bottom of bar. 

The trial commenced July 8, 1891. 
August 22, 1891, the depth obtained 
in a new and straight channel was 
13"3 feet at mean low tide, 20 "1 feet 
at mean high tide. 

The author of the idea, under an 
act of Congress authorizing him to 
continue upon the "no cure, no 
pay" plan, has pursued the same 
methods, increasing the size of 
charges from 15 pounds to 50, then 
to 100, then to 200 pounds, explod- 
ing thus far 60,000 pounds of dyna- 
mite, and now has a channel across entire bar, with 
shoalest depths of 22 -3 feet at mean high tide, which he 
expects to further deepen to at least 16\3 feet at mean 
low tide or 23 feet at mean high tide during the month 
of August. No shoaling has occurred at any point 
since commencement of the work. The gain already 
effected of 4 feet is certainly remarkable, and is a boon 
to the commerce of Brunswick. Further progress of 
this work will be watched with interest, as it will de- 
termine whether the author of the idea has made a 
great discovery applicable to ocean bars at other ports. 
The total expenditure thus far upon this work is un- 
derstood not to have exceeded $30,000. 

m i t i a» 

Bathing Alter Excessive Exercise. 
S The popular notion of the injurious effect of a cold 
bath taken by one who is overheated from exercise, 
must possess— as all such ideas have — some basis in ex- 
perience ; and yet it is falsified by the experiences of 
athletes from the days of the Greeks and Romans even 
until now, who find in this procedure a refreshing and 
stimulating tonic after the exertion they have recently 
undergone. And, physiologically speaking, a cold 
plunge or douche taken immediately after the physical 
effort, when the skin is acting freely and there is a 
sense of heat throughout the body, is as rational as in 
the experience of the athlete it is beneficial. It is 
paralleled by the tonic effect produced by the cold 
plunge when the skin is actively secreting after a 
Turkish bath, and finds its rationale doubtless in the 
stimulation of the nervous system, in the increase of 
internal circulation, and also in the renewal of activity 
to the cutaneous circulation after the momentary con- 
traction of blood vessels due to the cold. The popular 
belief, doubtless, rests on the in- 
jurious effects which may be in- 
duced by the bath in one who does 
not resort to it immediately, but 
allows time for the effects of fatigue 
to show themselves on the muscles 
and nerves and for the surface of 
the body to get cool. Taken then 
the bath is more likely to depress 
than to stimulate, there is less pow- 
er of reaction and greater liability 
to internal inflammations. At such 
a time a warm bath rather than a 
cold one is more suitable and more 
safe. It has been suggested, how- 
ever, that the practice of indulging 
in a bath after violent exercise may 
initiate renal disease. Of this there 
is no evidence. The transitory al- 
buminuria observed after prolonged 
cold baths may indicate the dis- 
turbance in the renal circulation 
which ensues upon them, but these 
cases are |n a different category 
from those to which we' are now 
alluding, nor are we aware of any facts to prove that 
even in them Bright's disease has been developed in 
consequence of the transient departure from the 
normal Lastly, it must be remembered that those in- 
dulging in athletic exercises of all kinds are presumably 
sound in heart as well as limb, and that such persons 
may take with impunity, and, indeed, with benefit, 
measures which would be distinctly harmful to the 
weakly.— Lancet 



CABLE BAILWAT ACCIDENTS. 

People who are habitua 1 riders on electric and cable 
cars have a feeling of exemption from shocks and un- 
due speed while riding on the cable cars that is not ex- 
perienced while riding on the trolley cars, but the 
cable car system has shown itself capable of accidental 
derangements which are quite as able to work harm as 
anything that may happen to the electric car system. 

Not long since one of the cable cars in lower Broad- 
way, after a brief stop of the cable, started, and 
when an attempt was made by the gripman to stop the 
car, it was found impossible to release the grip, and 
the car moved down Broadway toward Bowling Green, 




A LOOP CATCHES THE CABLE GRIP. 

clearing everything before it, having a propelling 
force behind of not far from 1,200 horse power, with no 
immediate prospect of being stopped. As the cable 
railway has no telegraph, the telephone was brought 
into use, and in due course of time communication was 
had with the engineer at the power house, and the 
cable was stopped. On examination of the grip it 
was found that a certain amount of slack in front of 
the car allowed of the formation of a loop, which, 



BROADWAY CABLE FULL SIZE 



is also No. 9, making nineteen rigid steel wires in each 
strand. 

This accident was mainly due to an unnecessary 
amount of slack in the cable — something which will 
be guarded against in the future, so that an accident 
of this character is not likely to happen again. 

In Pig. 3 is illustrated an accident of a different 
character. In this accident the car behaved as in the 
other case, that is to say, it was carried along the 
track irresistibly and the gripman was unable to re- 
lease the grip so as to stop the car. - After the power 
house had been signaled and the engine stopped, <an 
examination of the cable in the conduit showed chat 
one of the strands of the cable had 
been broken, and the cable, in slid- 
ing through the grip, pushed back 
the strand until 1,500 feet of it had 
been piled up upon the cable, the 
strand thus shoved back upon the 
cable occupying a space of 200 feet 
behind the grip. This accident 
caused a delay of several hours. 
There was no remedy for the delay, 
as the spare cable had not been 
laid in the conduit. Traffic had to 
be suspended until the cable could 
be put in running condition, which 
was done by removing the loosened 
strand. 

Although the cable is constantly 
and carefmlly inspected in its pass- 
age through the power house, it is 
obviously impossible to guard 
against an accident of this kind. 
The only safeguard lies in careful 
cable construction and in extreme care in making 
splices. It would also seem that the Cable Railway 
Company should provide some means of communica- 
tion between all parts of the road and the power 
house, by means of which, in cases of accidents like 
these, the engineer may be notified and the engine 
instantly stopped. It is remarkable that neither of 
these accidents resulted in any serious casualties. 
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singularly enough, took the form of a hitch around 
the projecting horns of the grip, as shown in Fig. 1. 
The only way to release the grip f 10m the cable in 
this case was to break the grip and remove it from the 
cable conduit, the car being towed back to the car 
house by coupling it with another car. 

Although the cable is sufficiently flexible to permit 
of passing around the huge drums at the power station 
and over the guiding sheaves in the street, it was far 




A BROKEN STRAND PREVENTS THE WORKING OP THE GRIP. 



too rigid to permit of releasing the grip by any manipu- 
lation of the cable itself. By viewing Fig. 2, which 
represents the cable full size, it will be seen that it is 
no easy matter to bend such an aggregation of steel 
wires, even though the cable has a flexible center of 
hemp. The cable is formed of six strands, the exterior 
layer of each strand consisting of eleven wires, Nos. 9 
and 11 alternating, the inner layer being formed of 
seven No. 9 wires, while the center wire of the strand 



Congress of Anthropology. 

Anything undertaken by men like Dr. D. G. Brin- 
ton and Prof. F. W. Putnam is reasonably sure of 
success. Hence much is anticipated from the series of 
meetings in the interest of anthropology to be held 
from August 28 to September 1 inclusive, in the Art 
Palace at the World's Fair in Chicago. The plan is to 
hold daily meetings at a convenient hour, after which 
the audience will adjourn to inspect whatever portion 
of the exhibit may best illustrate the papers just dis- 
cussed. Monday will be devoted to considering an- 
thropological laboratories ; Tuesday to f olklore ; 
Wednesday to the Government building exhibit; 
Thursday to archseology ; Friday to ethnology, and 
Saturday to foreign exhibits, especially as bearing on 
European archaeology. 

The general list of papers includes such topics as : 
The Anthropology of American School Children, by 
Dr. G. W. West ; Aboriginal American Mechanics, by 
Otis T. Mason; Critical Study of Flaked Stone Im- 
plements, by W. H. Holmes ; The Present Status of 
our Knowledge of American Languages, by Dr. D. G. 
Brinton; Orientation, by A. L. Lewis; The Ethnology 
of the Face, by S. H. Thompson ; The Folk-lore of 
Precious Stones, by G. F. King ; Folk-lore of the 
Ojibwas, by Dr. Robert Bell ; Oma- 
ha Love Songs, by Miss Alice C. 
Fletcher ; Zuni Ceremonials, by P. 
H. Cushing. Religious rites among 
the Jews, Egyptians, Hindoos, In- 
dians, and other nations and tribes, 
will be treated by Dr. Cyrus Adler, 
Dr. J. G. Bey, Prof. M. Bloomfield, 
Dr. Franz Boaz, and others quali- 
fied to handle such subjects. Prof. 
M. Jastrow will discuss the . histo- 
rical study of religions as a feature 
of the college curriculum. Numer- 
ous other topics are announced, and 
the Congress of Anthropology pro- 
mises to be an assembly of unusual 
interest and one that should at- 
tract public attention. 

■»■ • ■» 

Corn Bread no go In Germany, 

Notwithstanding the recent culi- 
nary efforts of a patriotic American 
to educate the German up to an 
appreciation of the savory and nu- 
tritious properties of Indian meal, 
Dr. Eugene Sell, of the Imperial Health Department, 
has reported to the Prussian government that this 
substance is not a wholesome article of diet, and is 
unsuited for general consumption. The Medical 
Record thinks if Dr. Sell could- but examine some 
of our stalwart mountaineers in West Virginia and 
Kentucky, and see how they thrive on hog and hominy, 
he might be led to distrust the accuracy of his labora- 
tory experiments. 
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SUGGESTIONS IN OPTICS. 

BY OBO. M. HOPKINS. 

Every investigator, whether induced to examine 
into things for pleasure or profit, has at hand optical 
appliances capable of double use which would permit 
of greatly extending fields of investigation if such 




OBJECTIVES USED AS ETE PIECES. 

uses were to suggest themselves. To many the 
suggestions here given will not be entirely novel, while 
to others they may he new and may prove of consid- 
erable value. 

Having a spy glass or small telescope, and desiring 
a microscope of low power, one has only to use the 
compound erecting eye piece of the spy 
glass. This suggestion has often proved 
of value to the writer during an outing. 
An eye lens of a field glass or opera 
glass has served as an amplifier for the 
microscope, and a hand magnifier has 
been used as a condenser. A microscop- 
ist short of eye pieces may press his 
objectives into the service by producing 
a mount like that shown in perspective 
in Fig. 1 and in longitudinal section in 
Fig. 2. This mount fits into the top of 
the microscope tube and is provided with 
a fillet having the society screw for receiv- 
ing objectives large end down. In the 
upper and smaller end of the mount is 
inserted the cylindrical part of the per- 
forated cap. The writer has used Bausch 
and Lomb objectives of the professional 
series, one-fifth, one-half, three-quarters, 
one inch and two inch for this purpose 
with good results. After having used 
the adapter with the objective in the 
manner described, the writer learned that 
Mr. John Phinn published a similar de- 
vice some years since. 

The value of an eye piece for focusing 
the image in the camera in certain kinds 
of work does not seem to be generally 
acknowledged. In this case the ground 
glass is removed and a positive eye 
piece is supported so that its focus and ' 
the focus of the photo lens coincide in 
the same plane. An easy way to arrange 
this is to insert a piece of plate glass in 
the place of the ground glass, and provide 
the eye piece with a foot resting on the 
plate glass, the eye piece being adjusted so that it 
will be focused on an image formed at the inner 
surface of the plate glass. The plate glass may 
be dispensed with if means are provided for support- 
ing the eye piece so that it will unerringly focus 
at the focal plane of the camera, while at the same 
time it can be readily moved about into all parts 
of the field. This method of focusing is particularly 
advantageous in photo-micrography, when it is often 
difficult to see the image when' it is received on a 



justable tube, telescope fashion. This will be found 
more convenient in use. With a good sized photo ob- 
jective and eye piece of suitable power the observer 
will derive a great deal of satisfaction from star gaz- 
ing, and when a compound erecting eye piece is bor- 
rowed, even from a small spy glass, the combina- 
tion of the two forms a very useful terrestrial tele- 
scope. 

There is no reason why a microscopist, especially if 
he is a naturalist, should not make use of the tele- 
scope in some of his investigations. Watching insects 
and the smaller animals at work is an interesting oc- 
cupation which may be carried on by the aid of a 
small telescope, provided the objective be sufficiently 
perfect to permit the use of powerful eye pieces. 

By combining a small telescope objective of fine 
quality with a microscope stand, the microscopist is 
enabled to use his eye pieces to good advantage, the 
whole forming a fine telescope of great power. Such 
an instrument might properly be called a long range 
microscope. Fig. 4 shows an instrument of this kind 
in use. In the stage of the microscope stand is 
secured a fine objective — of about eight inch focus — 
borrowed from an engineer's transit. The open space 
between the lower end of the microscope tube and the 
stage does not interfere with the operation of the in- 
strument. 

Focusing is done by means of the milled head 
of the microscope. In the instrument illustrated 
eye pieces from one and a half to one-quarter inch 
focus are used. At a distance of eight or ten feet the 
operations of insects may be observed under consider- 
able magnification. 



men, the superintendent concluded to do nothing, but 
let the two unions settle the dispute for themselves ; 
and the bricklayers in the building, forty -eight in num- 
ber, accordingly dropped their tools and departed. 



A New Process for Aluminum. 

A dispatch from Duluth, August 22, says : " The 
Patent Office authorities sent to this city a chemical 
expert on an applicatio n for a patent for a new pro- 
cess of obtaining aluminum from its oxide. The 
process includes chemical combinations heretofore 
supposed to be impossible, and on this ground the 
application for a patent was rejected, the method 
being termed inoperative. Three entirely satisfactory 
tests were made by the government chemist, and he 
has returned to Washington. A copy of his report 
to the Patent Office was received here to-day. After 
detailing the tests as made by himself, he says that 
the process is operative, that it appers to be almost 
perfect in its results in obtaining the entire aluminum 
value of the oxide. 

" The discoverer of this process and his Duluth 
associates say they can produce pure aluminum at a 
price considerably below that of any of the electrical 
processes, and cheaper, bulk for bulk, than copper. 
The native clay is useless. In fact, the only available 
mineral for the purpose is bauxite, which is an im- 
pure oxide of aluminum." 




Tbe Bruges Ship Canal. 

Movements are being made for the commercial re- 
habilitation of the old town of Bruges in Belgium. 
Bruges was at one time the commercial center of , 
Europe, or in other words the world. In 
the fifteenth century the " City of 
Bridges " attained the height of its pros- 
perity and then gradually began a won- 
derful decline which reduced the capital 
city of West Flanders, the autocrat of 
commerce, to a third rate provincial 
town. Bruges enjoys an immortal cele- 
brity in the history of art, for in the fine 
old city oil painting had its origin. 
Bruges was connected with the sea by 
canals which were blocked up by the 
Antwerpers until Bruges lost her prestige. 
The quaint old city is to be roused from 
its lethargy and restored once more to 
the world as a maritime mart. A ship 
canal will connect the now deserted 
canals with the sea. 

The town has voted a subsidy of 2,000,- 
000 francs to aid in the work. From an 
aesthetic point of view the canal will en- 
tail a loss, as it will be difficult to retain 
all the picturesque features of the quaint 
old Flemish city of which Longfellow 
sang so beautifully. 



FIG. 4.-THE LONG RANGE HICBOSCOPE. 

Fig. 5 is a transverse section of the microscope stage, 
showing the position of the telescope objective. 




FIG. 5.-MICK0SC0PE STAGE WITH TELESCOPE OBJECTIVE. 



ground glass focusing screen. By the use of the eye 
piece, focusing is mode simple. 

Many photographers have attempted to extemporize 
a telescope by using a part of the photographic com- 
bination as a telescope objective. This scheme has 
generally failed, as a part of the combination is not 
usually corrected for a perfect image when used with 
a full aperture. By using a complete photo lens of 
any first class make as a telescope objective, and em- 
ploying in connection with it an eye piece of suitable 
power, a telescope is formed which is of some ser- 
vice. 

This combination can be used in the camera box in 
the manner illustrated in Fig. 3, or the photo lens and 
eye piece may be fitted to opposite ends of an ad- 



Trades Union Folly. 

Work on the new wing of the beautiful Mutual Life 
Insurance building, in New York City, hac ceased. The 
building, which is to be fourteen stories high, has been 
carried up ten stories, and the electric wiring is going 
on in it. So far the wire men have cut holes for them- 
selves, eight men being constantly employed in the 
building for that purpose. 
It seems, however, that some 
bricklayers, who were out of 
work, saw them, or heard of 
them, and appealed to their 
union to get the wire men 
out and themselves put in. 
A deputation of bricklayers 
accordingly waited upon the superin- 
tendent of the building and demanded 
that the work of cutting holes in the 
walls should be given to them. They 
informed the superintendent that if this 
modest request was not complied with, 
all the bricklayers in the building would 
strike. While . the superintendent was 
considering the matter, the walking dele- 
gate of the Electric Wire Men's Union 
appeared on the scene, and gave notice 
that if bricklayers were employed to do 
the cutting, all the wire men in the build- 
ing would strike. As the building could 
not go on without both kinds of work- 



Military Ballooning in France. 

Some experiments in military balloon- 
ing were lately made in Paris. Five bal- 
loons were sent up from the Esplanade 
des Invalides. The aeronauts in charge 
of them were instructed.to descend within 
an hour as close as possible to Combs la 
Ville, after passing over a radius of twenty 
miles supposed to be occupied by an 
enemy. A number of cyclists were sent 
off with instructions to pursue and capture any of 
the five balloons that failed to cross the zone of invest- 
ment. M. Jacques Courty, in the balloon Patriote, 
carried off the palm. He alighted within a mile of the 
church of Combs la Ville. The balloon directed by 
M. Picq touched the ground only a couple of hund- 
red yards further from the town, while M. Compiegne 
alighted from a third balloon at Reaux. The, other 
two balloons fell within the radius, and were captured 
by the cyclists. 
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THE GBEAT GEBHAN SEABCH LIGHT8 AT THE 
WORLD'S COLUMBIAN EXPOSITION. 

Among the exhibits at the World's Columbian Ex- 
position which are prominent in the evening are to 
be found the search light projectors, whose far-reach- 
ing arms of light tip different objects of interest in the 
grounds, with occasional flashes upon vessels, build- 
ings and other prominent objects many miles distant, 
illuminating them with all the splendor of sunlight, 
thus exhibiting in times of peace one of the most valu- 
able implements of modern warfare. 

Prominent among large search lights at the Fair 
may be seen the exhibit of Schuckert & Co., of Nurem- 
berg, comprising four of these monster 
search lights, placed on the four corners of 
the middle roof of the Manufactures build- 
ing at a height of 240 feet above the ground. 
Owing to the failure of the electric depart- 
ment of the Pair to furnish cables and cur- 
rent, only two of these lights are at present 
in operation. Our illustration shows one of 
them as it appears high above the Exposi- 
tion grounds, the Wooded Island in the fore- 

ground, Horticultural Hall in the middle 
distance and the Ferris Wheel and buildings 
of the Midway Plaisance further away. By 
comparison of the search light and the fig- 
ure, a good idea of the size of the projecting 
apparatus may be obtained. The top of 
the apparatus stands 8}^ feet above the 
platform and the diameter of the projector 
is 5 feet. The mirror, which is of silvered 



teresting exhibit were furnished by Mr. Fred W. Tisch- 
endoerfer, representative of Schuckert & Co. at the 
Chicago Exposition. 

Our artist correspondent describes his adventures 
in witnessing the practical working of one of these 
great lights as follows : " In order to make my sketches 
it was necessary to do some climbing, owing to the new 
rule of not allowing the elevators to be run. 1 called 
around one evening about the time Mr. Tischen- 
doefer's assistant goes up, to show me the way. Going 
up two flights of stairs, walking a short distance 
through the gallery, we came to the foot of a ladder 
forty-two feet in height. H6 started up, I followed 



object must smoke in a few seconds. Swinging the 
light on the battleship Illinois, it appeared brighter 
then when seen in full sunshine. The electric launches 
and gondolas looked like toothpicks floating around in 
the lagoons. People walking along the avenues looked 
about the size of small tacks. As it commenced to 
sprinkle, the light was shut off and covered up, and 
then the journey down commenced, with steady step 
by step, until I reached the ground in safety. It was a 
rare experience." 



Fig. 4.- 




Homemade Celluloid. 
The following formula makes a substance as trans- 
parent as pure glass at the same time very 
pliable and strong : Dissolve four to eight 
parts of gun cotton in a mixture of alcohol 
and ether, in proportion of 1 of gun cotton 
to 100 of the combined liquid, after which 
add 2 to 10 per cent of castor oil, or any 
other oil unsjccative, and 4 to 10 per cent of 
Canada balsam. Flow this mixture on to a 
glass plate, and dry in a current of air at 50'. 
The result is a leaf of hard substance as 
transparent as glass, and very nearly un- 
breakable, resisting perfectly the action of 
all salts, acids, and alkalies. 
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glass, has a clear working diameter of 5 feet, 

with a thickness of about % of an inch. It is carefully j close behind ; at the top we crawled through a scuttle, 
ground and polished on both sides, the labor requiring j walked along the eaves of the gallery roof about 200 
over five months for its completion. The back of the j feet, where we came to a second ladder, which was 
mirror is provided with a heavy coat of silver, pro- j about fifty -five feet high. We climbed this, coming to 



tected by a specially prepared paint. The training of 
the projector can be effected either by hand or by 
means of the electric motor placed under its base. 
When the electric motor is used, it can be operated 
from any distance. The large projectors are intended 
especially for coast defense, and the apparatus for con- 
trolling the projectors must necessarily be near the 
commander. 

It is said that the light from this projector can under 
favorable conditions be seen from Milwaukee, 85 miles 
distant, and a person standing eight miles away can 
read a newspaper illuminated by the light of the pro- 
jector. A person standing at the side of the projector 
can, by the aid of a good field glass, distinguish the 
vessels of an enemy twenty miles away. 

Our second engraving shows the search light beam 
projected on the Fer- 
ris Wheel, and it is 
said by those who 
have seen it that al- 
though the Ferris 
Wheel is dark in 
color, under this illu- 
mination it appears 
at a distance as if it 
were painted a glis- 
tening white. 

The peculiarity of 
this projector, aside 
from employing a 
parabolic mirror, 
consists in using an 
arc light having the 
carbons parallel with 
the axis of the pro- 
jector, the positive 
carbon lying outer- 
most, with the crater 
in the direction of 
the mirror. 

The lamp used in 
the projector re- 
quires a current of 
150 amperes at 50 
volts, and con- 
sumes about 10 elec- 
trical H. P. The 
surface intensity of 
the light in this mir- 
ror is 194,000,000 can- 
dle power. The ends 
of the carbons are 
shown full size in 
Fig. 3, and in Fig. 4 
the relation of the 

arc, F, to the mirror, A, is shown. The carbons may 
be adjusted to project either a convergent or a diverg- 
ent beam, moving them inward toward the mirror 
producing the divergent beam, and moving them in 
the opposite direction producing the convergent beam. 
The average intensity of the rays received by the 
mirror is 45,600 candle power, and the mirror takes up 
a beam having an angle of 140°. This angle includes 
the most intense rays, which lie between 40° and 60° 
from the normal. 

The various points here given in relation to this in- 



the third ladder, which was about 125 feet. I have 
read of Jack and his bean vine, it may be a nice story, 
but this was reality, as I climbed away, not daring to 
look behind me, one step after another, at last reach- 1 toxic property — a point to be considered when it is used 



lijsol, a New Antiseptic. 

Lysol, says Dr. Eric Vondergoltz, of New 
York, is obtained by dissolving in fat and 
saponifying with the aid of alcohol the 
•fraction of tar oil which boils between 190° 
and 200° C. It is a brown, oily-looking, clear liquid, 
with a feebly creosote-like odor. It contains -50 per 
cent of cresols. It forms clear mixtures at once, 
in every proportion and at all temperatures, with 
water. It possesses the properties of a saponaceous 
solution in addition to its germicidal power. While as 
valuable as bichloride of mercury, it is without any 



ing the top of the long ladder. The last ladder to climb 
was ten feet in height, bringing me on the cornice of 
the building, two hundred and forty feet from the 
ground. 

" The effect down below wasbeautiful. Thousands of 
electric lights glittering. The electric fountains throw- 
ing up purple, red, yellow and green streams of water, 
which added to the scene. A storm was coming up in 
the distance, and I must say I felt lonesome upon that 
roof, a thousand feet in length. But I had come to see 
the search light and was very anxious to see it and get 
down as soon as possible. When the switch was 



in cavities, and especially in gynecology and obstetrics. 
In the latter, and especially in emergency cases, lysol 
is of the highest value. 




Fig. 3.-CARB0NS OF THE GBEAT GEBHAN SEABCH LIGHT, FULL SIZE, SHOWING ABC AND FLAME. 

thrown, the beam of light shot forth and the scene was 
more dreamy than ever. Gnats, flies, and thousands of 
vermin flying through the rays looked like bright 
pieces of metal. The power of the light being so great, 
when it was thrown on the Ferris Wheel, about two 
miles distant, the structure appeared to be like white 
enamel, although it is a dark object, the outline of 
which was very sharp and clear. Smaller details were 
distinctly seen. When the beam was thrown on a 
white object close by, the effect was surprising. It 
was like the focus of a sunglass, and seemed as if the 



Tbe Holy (Cholera) Well at Mecca. 

Mr. E. Frankland, writing to the London Times, on 
the condition of the water of the holy well of Zem-Zem, 
used by the Mahometan pilgrims at Mecca, says : A 
sample of the water came to me through the India 
Office. It was full of dead microbes and contained, in 
an equal volume, considerably more animal matter 

than is found in av- 
erage London sew- 
age. In addition, it 
afforded evidence of 
previous pollution 
with an amount of 
such matter at least 
six times as great as 
that contained in an 
equal volume of ave- 
rage London sewage. 
The water has been 
again, quite recently, 
analyzed by Colonel 
Bonkowski Bey, con- 
sulting chemist to his 
Majesty the Sultan 
of Turkey. His re- 
sults confirm my own 
analysis. They show 
that the water is still 
abominably polluted 
b y excrementitious 
matters. The sur- 
roundings of this 
well are such as 
would be likely to 
impart to the water 
these dangerous in- 
gredients. Mecca ap- 
pears to have no 
sewerage system ; all 
foul matters being 
buried in the earth 
within or near the 
city. Hence the foul- 
ness of the water per- 
colating into the well 
through this mass of 
corruption. Colonel Bonkowski Bey informs me that 
Mecca is supplied with water of excellent quality ; 
but, of course, the pilgrims are bound to drink at the 
holy well. Tens of thousands of pilgrims continue to 
die of cholera at Mecca and to spread the disease 
elsewhere ; but, so far as I know, no measures have 
been taken to prevent pollution, and Mecca continues 
to be a cholera center. 



Pontoon bridges, with copper pontoons, were in- 
vented by the French about 1672. 
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THE WORLD'S COLUMBIAN EXPOSITION-STATE 

BUILDINGS. 
The Indiana State building is in the French Gothic 
chateaux style, and its appearance is a credit to the 
Exposition, the architect, and the State of Indiana., 
It is the design of Henry Ives Cobb, the architect of 
the beautiful Fisheries building. Cost, $60,000. The 
building measures 53 by 152 feet. The first story is 
Indiana graystone, the second and third stories are of 
wood covered with staff. The towers are 150 feet high. 
The floors of the lower story are covered with mosaic, 
and the doors and other woodwork are in oak. Par- 
lors and waiting rooms take up the ground floor. The 



the interior, which contains offices, retiring rooms, 
parlors, etc., as well as considerable space for exhibits. 
The building of Colorado, the " Centennial State," 
was designed by Mr. H. T. E. Wendell, of Denver. The 
architectural style is that of the Spanish Renais- 
sance. The building is very pleasing and successful, 
from ah architectural point of view. The color of 
the building is an ivory white, and its two stairways 
outside the building add to the picturesque effect. 
The twin towers are 80 feet high, while the peaked 
roof rises from a cornice which is 26 feet from the 
ground. The building measures 45 by 125 feet, and 
the entrance is 40 feet wide and 26 feet deep. Balco- 



excellent authority that such is the case. The probable 
weight of one of these six-car trains is about 270 tons. 
Our contemporary then goes on to consider the"burst- 
ing effort " of an engine going around curves, and calcu- 
lates that at 100 miles an hour this " bursting effort " 
on a curve of 660 feet radius would be a little more 
than equal to the weight of the train. "Thus, with a 
65 ton engine this bursting effort would be 65 tons. 
Hence, it approaches perilously near to what would 
suffice to overturn an engine bodily." The writer 
concludes that "while speeds of 100 miles ah hour 
may be regularly attained on railways, we not only 
believe, but know, that they can only be reached with 




THE NEBRASKA STATE BUILDING. 



THE COLORADO STATE BUILDING. 




THE INDIANA STATE BUILDING. THE MAINE STATE BUILDING. 

THE WORLD'S COLUMBIAN EXPOSITION-STATE BUILDINGS. 



upper floors are devoted to offices, exhibition rooms, 
etc. 

The Maine State building is an octagonal building 
with a ground area of 65 feet square. The architect 
was Mr. Charles S. Frost, and the cost $20,000. The 
building is two stories high; the first story is of granite 
from various quarries in Maine. The roof exhibits the 
slate of the Monson quarries. The interior consists of 
an octagonal rotunda two stories high, around which 
are grouped offices, exhibitibn rooms, etc. 

The Nebraska State building is built in the colonial 
modification of the classical style. The building, 
which was designed by Henry Voss, of Omaha, mea- 
sures 60 by 100 feet, cost $15,000, and is very pleasing 
in appearance. A large portico, the ceiling of which is 
supported by eight large columns," gives admission to 



nies abound, and the whole building suggests pleas- 
ant lounging. The usual reading rooms, parlors, etc., 
are provided. The interior fittings are rich and in 

good taste. 

— « i n » 

High Railway Speeds. 

One of our English contemporaries says that " it is 
stated that speeds of 80 miles, 90 miles and finally 112'5 
miles an hour have been attained on American rail- 
ways. It may be taken for granted that these state- 
ments have foundation in fact." Probably our con- 
temporary would be astonished to know that a speed 
of 90 miles an hour is reached every day for very short 
distances on one railroad in the United States, and 
this with trains of four, five and six cars. We have not 
inspected the performance sheets, but we are assured on 



safety on tracks especially constructed for the pur- 
pose." We hasten to assure the editor that these 
prodigious speeds are not made on curves in this coun- 
try ; but we call the attention of Mr. Buchanan, Mr. 
Ely, Mr. Paxson, Mr. Vauclain and other reckless 
Yankees to the note of warning which the English 
editor has sounded. — Railroad Gazette. 



Boat Sank by a Shark. 

A remarkable drowning accident happened in the 
Bay of Fundy, off Green Point, Digby County, August 
7. An Indian, accompanied by a boy, was paddling 
in a birch bark canoe when a large shark bit the bot- 
tom out of the canoe and it filled with water. The 
Indian sank and was drowned. His body was after- 
ward recovered. The boy was saved. 
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Tiff beautiful white buildings of the Exposition are 
to be sold as junk. They are soon to be advertised 
and knocked down to the highest bidder. About the 
only things of future use in them are the iron and steel 
arches and timbers. It is thought that not more than 
$1,000,000 can be realized from the auction. The most 
expensive buildings will probably bring the least 
money. The Manufactures and Liberal Arts build- 
iug, which $1,600,000, and which has $500,000 in arches 
alone, will of necessity, it is believed, be given to the 
man who will tear it down and carry the material 
away. The magnitude of the undertaking will be real- 
ized when it is stated that each arch contains twenty 
car loads of steel, all the pieces being firmly riveted 
together. The salvage in the Administration building 
will also be very small. The Mines building, on the 
contrary, is regarded as a more favorable prospect. The 
steel arches are much lighter than those of almost any 
other buildiug on the ground, and could betaken down 
and set up again for a large workshop or factory. They 
would also be available for a depot of moderate size. 

Two hundred and ninety-one West Point cadets 
arrived in Chicago August 18. They encamped on 
the plaza between the Government building and the 
Illinois, the brick battleship. The United States Mili- 
tary Academy band accompanied the party. 

Aug. 19 was dedicated to Britain's glory, and loyal 
sons and daughters of the empire flocked to Victoria 
House to see the Union Jack floating from the top, 
and to Festival Hall to hear "Rule Britannia," 
" God Save the Queen," and other selections fitted to 
the occasion, as well as enthusiastic speeches full of 
loyalty to England and good Queen Victoria. The at- 
tendance was large, and when the evening closed with 
splendid fireworks it was agreed by all that British 
day was fully as successful as German day. 

The Rocky Mountain and Pacific States and Ter- 
ritories in the Palace of Mines and Mining.— The 
most depressed pessimist in these days of financial 
disaster could hardly fail to be cheered by visiting 
the sections of the Mining building occupied by our 
most Western Territory. The abundance of treas- 
ure there displayed gives one the sense of a practi- 
cally exhaustless supply. 

For the untraveled visitor from the Atlantic sea- 
board, there are many surprises. He is not prepared 
to see large quantities of crude petroleum from Wyo- 
ming and from Colorado, not only the crude oil, but 
naphtha, parafflne and the other light oils. He has 
supposed that the Lake Superior region andgArizona 
were our chief sources of copper, but in the Mon- 
tana section he reads that ''in 1892 Montana pro- 
duced more copper than all the rest of the United 
States together." Utah has not been famous for its 
coal, but the Territory has a great display, show- 
ing, indeed, much of the history of its production and 
the results of its distillation in the specimens of 
albertite, uintahite, asphaltane, lignite, natural coke 
and coal of various degrees of bitumenization. New 
Almaden has been known as the source of our mer- 
cury, but Utah has this, too, • in abundance, alloyed 
with gold, and in the realgar and cinnabar ores. 

While there is much similarity in the exhibits of all 
this group of States and Territories, I have studied 
them with reference to noting the characteristic speci- 
mens in each, and of these chiefly I write. 

Utah's section is large and crowded, but not well ar- 
ranged. Much space is given to a black, highly lus- 
trous substance resembling albertite and labeled " Gil- 
sonite, from Fort Duchesne." I have never been for- 
tunate enough to find any one in charge of the section, 
and men in those adjoining are as ignorant as your cor- 
respondent about this mysterious-looking substance. 
But the quantities of stibnite, sulphur and copper ores 
tell their own story. In unguarded cases are rubies 
and onyx of great value. Salt is shown in massive 
cubes. Matrix alum in large quantities, asbestos and 
mica are conspicuous 

Montana's display is among the most showy. Peo- 
ple who have no interest in her minerals look with 
wide-eyed admiration at the graceful figure of Justice. 
I am told that Ada Rehan was the model for the sta- 
tue, which was cast in Chicago of Montana silver. It 
stands on an appropriate pedestal near the center of 
the section. But the display of silver in its unworked 
condition is, to some eyes, even more beautiful ; the 
native crystals are wonderful in their perfection, and 
the quantity in strings is surprising. The fine crystals 
of quartz incrusted with rhodochrosite, of baryta, cal- 
cite and selenite are most satisfying to the mineralo- 



gist. One prominent case contains a magnificent dis' 
play of gold in grains and nuggets ; sapphires, rare 
and beautiful for size and luster, are under the same 
glass, and yet the most conspicuous display in this sec- 
tion is that of copper in immense sheets and long bars. 
They are sent by the Parrot Silver and Copper Com- 
pany, whose mines and reduction works are at Butte 
City. 

Colorado's coal exhibit is most interesting. It is 
shown in all the forms, from lignite, bituminous, semi- 
bituminous, up to anthracite, whose analysis shows : 
Carbon, 89 - 45 per cent ; hydrogen, 3 - 33 per cent ; oxy- 
gen, 1"19 per cent ; and sulphur (only), 0'78per cent. 

Here is powdered silica as white and apparently as 
well suited to the glassmaker's use as that from the 
Massachusetts deposits. Gypsum in its natural state 
and reduced to plaster of Paris is shown in large 
quantities. From what is supposed to be the only 
source in the United States, tjie Cheyenne Mountains, 
have been brought quantities of cryolite, whose analy- 
sis is given as : Aluminum, 13 per cent; fluorine, 54/50 
per cent ; sodium, 32 - 50 per cent. There is a wealth of 
lead, silver, iron, and copper ore. Zinc is shown in the 
various stages of smelting. 

The display of gold is especially interesting, because 
it includes the telluride petzite and a large number of 
crystals of the native metal. Some are arranged un- 
der magnifying glasses. The right of this State to 
much space is told in the following figures, which show 
that between 1876 and 1893 Colorado mines have added 
to the wealth of the world : 

Silver $278,106,525 

Gold 63,948,288 

Lead , 68,068,000 

Coal 49,734,726 

Copper 4,168,040 

The display made by Arizona is not so wide in its 
range as that of the States mentioned ; but for beauty 
it is unsurpassed. The specimens of petrified wood 
from Apache County are not finer than those Tiffany 
has, but the great fragments of trunks reassure one 
about the vast extent of the forest changed into this 
gorgeous mass of color, which no artist can approach 
in mosaic. There are very interesting crystals, red 
and yellow, of sulphur and arsenic, formed in the pro- 
cess of roasting ore. One cubical mass of azurite 
weighs 5,695 pounds and assays 35 per cent of copper. 
The crystals of both azurite and malachite are mag- 
nificent. Many of them are drusy, and the effect is 
that of the richest velvet. Such specimens are too 
beautiful to be reduced for the metal Let us hope 
that the sight of the table tops of malachite shown in 
the Russian section of the Liberal Arts building may 
induce some one in this country to utilize some of the 
Arizona deposits in this way. They should be cut in- 
stead of melted. A philanthropist might undertake it, 
in the cause of aesthetics. 

The boundaries of New Mexico's display are defined 
by walls formed of masses of quartz and ore pyrite, 
galena, malachite, etc. There are beautiful crystals 
of vanadinite, fluor spar, aragonite and selenite ; some 
of the last are three feet long. Idaho has sent a pieee 
of rock containing a great number of fossil fish. Her 
exhibit of ore is very rich and interesting. Native 
silver in quartz and in strings is shown in large quan- 
tities, and argentite assaying 80 per cent of silver. Of 
the lead ores, the specimens of yellow pyromorphite. 
cerusite and galena are remarkable for size and beauty. 
Mineral water in bottles occupies a prominent place 
in the section, and suggests the locality of the Sara.- 
toga of the future. f 

Wyoming shows great masses of coal and rich gold, 
iron, lead, copper and tin ores ; of the sulphates, gyp- 
sum in fine crystals and magnesium and sodium in 
large masses suggest exhaustless quantities to be had 
for the taking. Of building materials, red sandstone 
is exhibited. Among the many minerals, both rough 
and polished, in this collection, none are so rare as 
the blue and white moss agates. One is tempted to 
linger long in this section, for the clear, large photo- 
graphs of the Yellowstone Park are so arranged that 
he feels he is actually among the geysers and other 
wonders of the strange, wild region. The photographs 
in the other sections of which I have spoken are hardly 
less interesting ; some of them show the color of the 
rocks, all of them give such an impression of grandeur 
that the lover of scenery is tempted almost as much as 
the would-be finder of a fortune to risk his all in 
actually getting a view in situ of all these mountain 
marvels. 

Of the Pacific States, Washington makes a brave 
display of iron, silver and gold ore heaped in pyra- 
mids. Among the gold nuggets from Kittitas County 
is one valued at $500. A unique exhibit in this section 
is that of colored sands arranged in glass jars. There 
are eleven shades, ranging from pure white through 
grays, yellows, etc., to garnet. What a paradise for 
future glass and porcelain makers ! This State shares 
with Colorado in being a source of molybdenum. 

California's display of gold and silver is not signifi- 
cantly larger than that of her neighbors on the east 
and north. The effort of her exhibitors seems rather 
to have been to show her other treasures, of which the 



world has heard less, and they are truly bewildering 
in quantity, variety and loveliness. 

Such skill in transmutation as the alchemist never 
dreamed of, nature has shown in that marvelous place. 
Out of masses of carbonate of lime have been cut thin 
pieces varying in size from a few square inches to two 
or three square feet. The pictures are polished, and 
arranged on easels like transparencies; they show 
cloud and mountain effects in pale greens and yel- 
lows ; the touch of gray in the white gives all the ap- 
pearance of a haze in the atmosphere. These ex- 
quisite pictures are sold under the. name of onyx, at 
hundreds of dollars apiece. They are far more deli- 
cate and beautiful than the marble called Mexican 
onyx. A slab of moss agate measuring four feet by 
four vies with the marble in beauty. Cinnabar is 
shown from the Bradford mine in Lake County, so 
rich that the product for the month of January, 1893, 
was 760 flasks of mercury. Aluminum is obtained from 
a clay whose analysis shows : 

Aluminum 4297 per cent. 

Silica 12-54 " 

Oxideofiron 0-68 " 

Alkalies 4-70 " 

Water 089 " 

Among the iron ores are found magnetite, limonite, 
chromic and bog ore. Among the copper, the red 
oxide and the green carbonate. Stibnite is there with 
ingots of antimony beside it, and specimens of pyro- 
lusite found in paying quantities. Salt is displayed in 
both translucent and opaque cubes. Borax and as- 
bestos swell the list. Nothing is more noticeable than 
the masses, large and small, of rubellite. There is a 
profusion of it from San Diego County. One must see 
the radiate crystals of red tourmaline set in the lilac 
lepidolite to know the exquisite beauty of this mineral. 
A case of rocks of the State shows many representa- 
tives of both metamorpbic and igneous — basalt, 
graphic granite, gneiss, diabase, trachyte, diorite, 
porphyry, porphyritic syenite, etc. Possibly, it is in 
the study of these California rocks, where almost 
every known metal is hidden, that geologist and 
mineralogist alike are to find the answer to some of 
their most puzzling problems. 



The Colombian Exposition. 

To the average mechanic there is here a vast 
amount of what he may deem unimportant to the in- 
ventor, or even the ordinary mechanic, as he views 
the vast collections. Yet as he studies the articles and 
machines, so numerous and vast in their variety, he 
will not tire of instruction. New articles of use are 
here before him, and from all civilized, half civilized, 
down to the real barbarian, from the flint ax to the 
wonderful dynamo, is a vastness of inconceivable 
wonder. No one man or! woman of natural genius 
can afford to remain away, if they can possibly procure 
means to bring them here. 

Those of foreign birth who have made this land for 
any considerable time their home will find here erected 
facsimile buildings and relics of those in their far 
native land, from that of massive public buildings 
down to the humble dwellings like the poor Irishman's 
thatched roof, to the famous Blarney Castle ; and to 
an American who has traveled abroad out of curiosity 
these remarkable resemblances are exceedingly inter- 
esting. Chicago is remarkably fitted and located for 
this wonderful exhibit, being located on the great lake. 
Naval and marine exhibits are shown to great advan- 
tage. Here is everything in this line, from the war 
ship and beautiful yacht to the crudest dugout from 
Canada's backwoods, which brought its remarkable 
adventurer in his patched-up craft over one thousand 
miles, and really a beggar, to seethe marvelous wonder 
of the world.* 

I got a sight at Brousseau's log canoe, self, and dog. 
It is photographed here, but I failed to get hold of 
one. Your reporter should get one and illustrate it in 
the Supplement. 

One never tires of the strange collections of the far 
off regions. I was to-day through the India house, 
where wooden images of worship and ingenious 
carving and the very finest fabrications are col- 
lected. To the inventor, the mechanic, the mineral- 
ogist, the chemist, the fabricator, the designer, the 
learned and the unlearned, here is your school that 
will never be seen again in this generation. 

J. E. Emerson. 

* The man's name is Antoine Broueseau. Although unable to read or 
write, he heard of the Fair and made ap his mind to visit it. He found as 
old leaky punt about 15 feet long which had been abandoned, patched it 
up, and decided to UBe it as his means of transportation. With the aid of 
favorable winds, a horse blanket, and an old wooden paddle, he succeeded 
In reaching Chicago after traveling a distance of something like 1,000 miles. 
His only companion was hiB dog Pete. Before he left his northern home 
he had never seen a railroad or an electric light; had never heard a band of 
music or the whistle of a steamboat At one of the points on his way a 
band of music was playing, and there also he first gazed upon the wonders 
of electricity. He was so carried away with what he saw and heard that he 
thought he had reached heaven. The region whence Brousseau comes is as 
wild to-day as it was when Chicago was only a trading post, the temporary 
stopping place of men like himself. He Bays that he has lived in the woods 
for months at a time without seeing a human face. He was born and raised 
in the wilderness, and until he started on this wonderful voyage of his he 
was ignorant of the conditions of life in the great world beyond the 
"clearings." 
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THE NEW IT. S. S. DETSOIT. 

This cruiser is the latest addition to the navy, and is 
an exponent of the class of so-called protected cruisers, 
which rely solely upon coal and a very minute sub- 
division of the compartments in the region of and be 
low the load line for protection against serious injury. 
This is further secured by cofferdams worked in the 
vicinity of the machinery spaces to prevent the water, 
in case of injury, from finding its way to the larger 
compartments in the center of the vessel. 

All the machinery, dynamos, and magazines are 
placed beneath a watertight deek of thin plating, 
which at its outboard ends is some three feet beneath 
the water line, but rises considerably above it in the 
central portions. The object of this deck is, not to 
afford resistance to a shot from an enemy, but to allow 
the side of vessel to be pierced near the load line, or 
even below it, without flooding the compartments 
containing the boilers, engines, and magazines. The 
dimensions are as follows : 

Length on load line 257 feet. 

Beam, extreme 37 " 

Draught, mean 14J^ " 

Displacement 2,050 tons. 

The battery carried is eight 5 inch B. F., two 6 inch 



ments that tend to make the vessel more habitable and 
healthful are of more importance that at first view we, 
who at most are accustomed to trips across the ocean, 
are disposed to give them ; therefore, in the Detroit, 
we find the quarters commodious, heated by steam, 
ventilated by huge fans near the center of the vessel, 
which draw the heated and vitiated air from the living 
spaces and discharge it overboard, allowing fresh and 
pure air to find its way in through the hatches and air 
ports. The vessel is also lighted in all parts by incan- 
descent electric lights, and provided with powerful 
steam pumps which can in a necessity, at a moment's 
notice, draw water from any portion that may be in- 
jured. 

The contract was made with the Columbian Iron 
Works and Dry Dock Company, of Baltimore, Md., for 
the building of the hull and machinery at a cost of 
$612,500. The vessel is now in commission, under the 
command of Captain Brownson. 



Chloride Accumulator Plates. 

The plates of ' the Electrical Storage Battery Com- 
pany, of Philadelphia, are made, so says Electricity, as 
follqws : 

The chloride accumulator plates are manufactured 



as a storage battery fluid ; moreover, these tablets are 
non-conductors of electricity. 

It is evident, therefore, that the plate of tablets con- 
sisting of chloride of lead and chloride of zinc is worth- 
less in its present condition as a storage battery plate, 
and cannot be used as such. Its chemical composition 
mast first be radically changed in order to fit it for ser- 
vice in a storage battery either as an oxygen or as a 
hydrogen plate. This chemical change is brought 
about by means of a bath of chloride of zinc or some 
equivalent substance in which the plate of tablets is to 
be immersed in connection with a slab of metallic zinc. 
This arrangement is in fact a primary battery in 
which the zinc acts as the positive element, while the 
tablets constitute the negative element. 

The chemical action in this combination results in 
withdrawing the chloride of zinc from the tablets by 
simple solution in the bath, and the withdrawal of the 
chlorine of the chloride of lead from the tablets and 
the fixing it in combination with the zinc with the 
formation of chloride of zinc. 

The chloride tablets in the plates are not in any sense 
active material, nor are they material capable of be- 
coming active in a secondary battery fluid. 

They only constitute material which may be subse- 




THE NEW PROTECTED CRUISER DETROIT. 



breech-loading rifles, six 6 pounder Hotchkiss guns, 
two 1 pounder, two Gatlings, and five tubes for launch- 
ing automobile torpedoes. The 6 inch guns are mounted 
in the open on the poop and forecastle deck, and pro- 
tected by flying shields of light armor. The 5 inch 
guns are mounted in an open waist, and beneath the 
poop and forecastle, as shown in accompanying pic- 
ture, the machine guns are so disposed as to command 
all points of approach to the vessel. The machinery 
was designed to develop 5,400 I. H. P., and the esti- 
mated speed with this power was 18 knots per hour ; 
but under the stimulus of a bonus of $25,000 offered by 
the government for each quarter of a knot in excess of 
the speed contracted for, the builders succeeded in 
making a speed of 18 '7 knots with a developed power 
of 6,000 horses, thus netting them the handsome bonus 
of $150,000. 

The- Montgomery is a sister ship, and the builders 
have great hopes on her trial of exceeeding the per- 
formance of the Detroit. This class of vessels is among 
the most useful we possess in times of peace, on account 
of the small cost of keeping them in a high state of 
efficiency, and that, owing to their light draught, they 
are able to enter all ports of any importance, represent- 
ing our country and protecting its commercial inte- 
rests. 

As naval vessels are necessarily the homes of the 
officers and men for cruises of at least three years,'the 
matter of comfort in the accommodations and improve- 



in the following manner : Chloride of lead and chloride 
of zinc mixed in the proper proportions are cast into 
rectangular tablets, which may then be subjected to 
such treatment as will withdraw the chloride of zinc 
and at the same time decompose the chloride of lead, 
and thus convert the tablets into plates suitable for 
use in storage batteries without any further mechani- 
cal treatment. 

It is customary, however, to first incase the tablets 
in a frame of metal, which serves to hold them rigidly 
and protect them from injury in handling. This is ac- 
complished by placing the tablets of chloride of lead 
and chloride of zinc in a suitable mould and pouring 
in a melted alloy of lead and antimony, which flows 
around the tablets, forming a frame in which they are 
firmly and permanently fixed. 

The above constructed plates of chloride of lead and 
chloride of zinc are not capable of use in a storage bat- 
tery. They are not capable of serving as oxygen plates, 
as they will not absorb oxygen. 

They are not capable of use as hydrogen plates, as 
not only would their immersion in the dilute sulphuric 
acid of a storage battery cell result in contaminating 
the fluid with chloride of zinc, which would be fatal to 
its proper action as a storage battery fluid, but the 
effect of hydrogen liberated would, if any Setion took 
place, be to form hydrochloric acid with the chlorine 
of the chloride of lead, which hydrochloric acid would 
further contaminate the fluid and make it inoperative 



quently rendered active by the electrical disintegration 
which is brought about when they are connected with 
the zinc plates in the bath of chloride of zinc. When 
the process of electrical disintegration is complete and 
we have washed all' the chloride of zinc out of the plate, 
we have a mass of metallic lead which is suitable for 
immediate use in a storage battery without the tedious 
forming process of Plante, and without the application 
of any active material or material about to become 
active by the processes of Brush or Faure. 



Phytollne for Obesity. 

An excessive amount of fat, says Dr. I. N. Love, 
M.D., of St. Louis, is not only unsightly, but is un- 
healthy ; in fact, as an evidence favoring the thought 
that fat is a low grade tissue, we speak of other tissues 
degenerating into fat. Certainly, the tendency toward 
the accumulation of an extra, unnecessary amount of 
fat favors a dangerous fatty degeneration of the heart 
and the tissues forming other important organs. The 
proper selection of diet, with exercise, can do much 
toward the diminishment of fat ; but the profession 
and the laity have long looked for some remedy which 
could be depended upon to assist toward the consum- 
mation devoutly to be wished. In phytoline we have 
such a remedy. It is prepared from the active princi- 
ple of the berries of the Phytolacca decandra after hav- 
ing been touched by the early frost. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Train Stopping Device. — John B. 

Gross, Hoboken, N. J. A moving train is, by means of 
this device, designed to be stopped automatically when 
moving into proximity of an open switch, draw or other 
point of danger, the steam being shut off and the air 
brakes applied to bring the train to a standstill. The 
mechanism comprises principally a valve connected with 
the train pipe for applying the brakes and means for sup- 
porting the valve directly from the axle of the locomo- 
tive or tender, in connection with a valve-operating lever 
adapted to be actuated by a track mechanism. The same 
inventor has obtained a further patent on a train stopping 
device, relating principally to the track mechanism nec- 
essary in the operation of the foregoing improvement. 
The invention consists essentially of a signal arm, which 
swings over the roadbed, and is journaled in a bracket 
erected on the ties, there being also supported on the 
bracket a mechanism connected with the shaft of the arm 
and with the switch or draw. 

Car Journal Lubricator.— Sampson 

Walker, Winnipeg, Canada. A hanger suspended from 
the box has a horizontal member extending beneath the 
journal, on which turns and slides a loose roller pressing 
against the lower face of the journal. The roller has on 
its face a layer of cotton wicking and turns in oil, with 
which the lower portion of the box is filled. The con- 
struction is such that the device cannot be accidentally 
displaced, while it can be quickly and accurately ad- 
justed to apply the oil evenly to the journal and does not 
require any kind of packing. 



counteract the movement of the stick in one direction 
and return it, the device being formed of two portions 
and a stop, whereby one portion of the spring is relieved 
of further strain before the end of the movement of the 
picker stick, and the remaining portion is subjected to a 
suddenly increasing tension to check the movement of 
the picker stick and prevent breakage of the picker. 

Belting.— Karl Kuchler, Aussig, Aus- 
tria-Hungary. This is a woven belting formed of wire 
and fibrous material interwoven to present the wire to 
one face and the fibrous material to the other face of the 
belt, the fibrous material being carried over to form the 
selvedge of the belt, and a protective border being secured 
to the outer face of the edges. This belting is designed 
to be very inexpensive, pliable, with the minimum of 
" stretch," and the quality of " hugging the pulley." 

Saw Templet. — Benjamin F. Spooner, 

Orange, Texas. To afford improved facilities for exam- 
ining and marking saws, to correct faults in the saw 
blade by means of the usual hammering process, is the 
object of this invention, which- provides a stock or holder 
in which is adjustably held a flexible band, with means 
for adjusting to the desired curve. 

Machine for Forming Spiral Wire 

Springs. — William B. Jackson, Portland, Oregon. This 
invention relates to springs used for making bed mat- 
tresses, upholstering and other purposes. To illustrate 
and explain the various details and combinations of parts 
embraced in the improvement has required a patent 
which has seven sheets of drawings and twelve printed 
pages of specifications and claims. The machine is ar- 
ranged to automatically coil the wire into a double spiral 
and to fasten the ends of the wire upon the end coils. 



Electrical. 

Electric Switch. — Joseph H. Mc 

Evoy, Waterbury, Conn. This invention provides a 
peculiar construction and arrangement of rotary contacts 
with positive actuating mechanism and an escapement or 
intermittent stop mechanism for conveniently and quick- 
ly turning on or cutting off any number of electric lamps, 
motors, heating apparatus, telephone or telegraph instru- 
ments, etc. It is also adapted to the use of cutting off 
all circuits leading into a building in case of fire and can 
be connected through electro-maenets which operate the 
shifting lever by wires running to thermostats at differ- 
ent points, so as to be automatically operated in case of 
fire or a great rise in temperature. 

Supply System for Electric Rail- 
ways.— Wilton F. Jenkins, Richmond, Va. The main 
feed wire, insulated throughout its main portion, is firm- 
ly secured alongside the outer side of the rail by a special 
form of clamp, and at intervals of six or eight feet is a 
baied, looped portion, adapted for engagement by the 
brush or contact piece upon the car, a removable cap fit- 
ting on the extremity of the contact portion to receive 
the f rictional wear of the brush. The latter is formed to 
extend between two of the feed wire contacts, so as to be 
always in touch with one of them, a wire leading from 
the brush to the motor on the car. 

Gas Engine Electric Igniter. — 

Frank E. Tremper, New York City. Permanently sepa- 
rated rigid electrodes are, according to this invention, in- 
sulated in the cylinder, the electrodes being formed with 
sharp-edged heads at their inner ends inside the cylinder, 
while a flexible sparking strip is held insulated on the 
reciprocating piston and adapted to make contact with 
the heads of the electrodes. The device is designed to 
ignite the charge in the cylinder always at the proper 
time, a premature explosion or failure of ignition being 
positively prevented, while at the same time the construc- 
tion is simple and durable. 



Agricultural. 

Potato Digger. — Hamilton Pray, 

Clove, N. Y. Attached to the rear of a plow of any ap- 
proved construction is one or more chain drags, some of 
the links carrying prongs arranged in a novel manner, 
constituting an operating agitator or whirl as the chain 
is drawn along. The whirl also has the tendency to 
throw the potatoes farther out to the sides of the 
furrow, keeping them on the surface of the ground 
and preventing their being covered up by the loose roll- 
ing earth. 

Land Pulverizer. — Benjamin S. 

Sexson, Cincinnati, Ind. The main frame of this ma- 
chine, with its drive wheels and axle, supports and op- 
erates a vertically swinging frame carrying rotary cutters 
or pulverizers adapted to be held at any necessary height 
and to turn easily through and pulverize the soil. Sev- 
eral of the pulverizers are provided to adapt the machine 
to different varieties of soil and to obviate replowing on 
any soil which has been once plowed, and the construc- 
tion of the pulverizers is such that they may be cheaply 
made and easily repaired. 

Conveyer Belt for Harvesters. — 

Delos W. Storms, Western, Neb. This belt has diagon- 
ally located slats of greater thickness at their grain ends 
than at any other point of their length, the slats being 
constructed of a leather body and having a capping or 
covering of sheet metal. The construction is designed to 
obviate any falling out of the grain and insure its deliv- 
ery to the elevator or the various packers of the binder 
straight, or in such manner as to insure ite proper bind- 
ing. 



neously filled without spilling, whether transparent or 
not, there being separate filling tube of correct size for 
each bottle, and there being connected with the source 
of supply reservoirs adapted to hold a predetermined 
quantity, with means for cutting off the connection while 
the bottles are being filled and turning it on after they 
are filled. 

Scull Propeller.— George O. Adams, 

Firth, Neb. Two sets of sculling blades are jointed to 
independent hubs at the rear of the boat and arranged to 
revolve in opposite directions, with their axes above the 
level of the water, the blades being arranged to open or 
expand and descend partly into the water, or to close up 
partly out of contact with the water. Great effective- 
ness in propelling may thus be obtained, the boat being 
steered by rotating only one blade. 

Animal Trap. — Joseph Nelson, Nau- 

voo, HI. Sliding between vertical guides of a suitable 
frame is a weight adapted to be suspended by a bail 
connected with a pivoted locking arm, the bait being so 
held that the stepping of the animal upon a tripping 
platform beneath will free the weight to drop on the 
animal. The trap is cheap and simple, easily sprung, 
and especially designed for catching small animals, as 
rats, mice, squirrels, etc. 



mining:, Etc. 

-Ore Separator.— Charles F. Willsie, 

Ogden, Utah Territory. A blast fan is connected with 
one end of a casing, at one end of which is a hopper, and 
a series of connected pans containing quicksilver is ar- 
ranged on the bottom of the casing, agitating wheels 
being mounted to revolve in the pans, above which is a 
series of hinged gates. The improvement is more espe- 
cially designed for dry placer mining, to conveniently and 
quickly separate the precious metals from the sand with- 
out the use of water. Electricity is applied to the plates 
and pans to electrically charge and give life to the quick- 
silver and keep it from flouring, and lamp heat applied 
under the pans, or other means, to facilitate the separat- 
ing of the precious metal from the sand. 



Mechanical. 

Tool Fastening. — Robert Douglas, 

Fall River, Mass. This invention provides means of se- 
curing files and other tools to wooden handles. The ta- 
pering shank of the tool carries on its end a hard> metal 
collar, and the shank, with its collar, is adapted to be 
driven into a previously made recess in the handle, the 
collar fitting very snugly at the inner portion of the re- 
cess, and the outer end of the recess being engaged by a 
portion of the tapering shank, whereby the tool is firmly 
held in place and prevented from turning. 

Weaving Elastic Fabrics.— Samuel 

Brown, Easthampton, Mass. This invention provides a 
method of weaving an elastic fabric, on one face of 
which is a frill woven integral with the body. The warp 
for the body is formed in two sections, arranged one 
alongside the other, and the warp for the frill is similarly 
arranged, there being two distinct sets of harness for the 
main fabric and two sets for the frill or ornamental part. 
Only a single shuttle is employed in weaving the entire 
fabric, the shuttle passing alternately over corresponding 
sections and under the other sections, so as to carry the 
weft thread alternately over and under alternating sec- 
tions of the warps for both the body and the frill. 

Picker Protector. — John Johnson, 

Chester, Pa. This is a simple and durable device adapt- 
ed to properly protect the picker against breaking, and 
designed more particularly for use on picker staffs for- 
merly patented by the same inventor. Connected with 
the picker stick of a loom is a spring device adapted to 



Miscellaneous. 

Safe.— Frank Crawford, North Urba- 

na, N. T. The door of this safe is made so that alarm 
will be sounded in case it is attempted to drill into it, or 
so that a cartridge may be exploded to kill or seriously 
injure the one operating the drill. Means are also pro- 
vided whereby, when the safe door is locked, a cartridge 
will be automatically presented to a hammer, the car- 
tridge being removed out of the path of the hammer 
when the door is opened in a proper manner. The 
alarm mechanism is so inclosed within the door as not to 
be visible. 

Package Envelope. —Martin Hess, 

New York City. This is an envelope to be attached to 
packages and to contain a bill or messages to go with the 
package. It has scallop-like projections along its mar- 
gin to receive a cementing compound, so that it may be 
readily applied to a package, and a line of perforations, 
to permit the ready removal of the envelope, which re- 
mains sealed after it is detached. 

Ladder.— Russell D. Hetrick, William 

T. Wilson, and Edward Rowe, Indiana, Pa. This is a 
step ladder in which continuous braces of bent wood en- 
gage the steps and the sides, the brace extending from 
side to side of the ladder, which is very strong and light 
It also has a back support with rungs, whereby the lad- 
der may be used by two persons, and the parts are rea- 
dily separable to form two ladders when desired. 

Wringer Roller.— Otto W. Wal- 

scheid, Jersey City, N. J. The rubber roller of a 
wringer has, according to this invention, a bearing 
sleeve held within it and adapted to turn loosely on the 
wringer shaft, end nuts screwed into the sleeve being 
provided with flanges to abut with the ends of the roll- 
ers. This construction is designed to overcome the 
friction strain by the slipping on the shaft of the strain- 
bearing sleeve of the roller. 

Brick Protector.— Nils Olson, Supe- 
rior, Wis. This is an improvement on a formerly pa- 
tented invention, providing sheds or protectors with 
folding wings or roofs, that the yard may always be kept 
dry and work proceeded with in rainy weather. Gutters 
are arranged to carry away the water shed by the wings 
or roofs, and means for covering the alleys between 
groups of protectors, the wings being raised separately 
or simultaneously as desired. 

Bottle Filling ApSkratus. — John 

Jackson, Lonsdale, R. I. This is an improvement on a 
former patented invention of the same inventor, provid- 
ing means whereby a number of bottles may be aimulta- 



Deslgns. 

Dress Trimming.— Julius Dreyfuss, 

New York City. This design consists of cord figures at 
each side of a central band figure, the figures appearing 
connected at each side by transverse cord figures ar- 
ranged with return effect, a band figure appearing be- 
tween the groups. 

Cut Glass Dishes.— Daniel Forbes, 

Brooklyn, N. Y. The designs of two dishes have been 
patented by this inventor. One design consists in a star 
formed of two intersecting equilateral triangles forming 
a hexagonal central field ornamented by a rosette, the 
apexes and exterior angles of the star being also orna- 
mented by rosettes. The other design consists in a five- 
sided figure having each apex connected by two curved 
and crossing lines. From each apex also leads a curved 
line, these lines forming five-sided spaces ornamented 
by rosettes. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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(5300) Z. B. writes : During the last 

summer, on the afternoon of a day in August, a large 
barn was burned here by lightning. The cloud passed 
over unattended by rain, and the occurrence was most 
sudden and terrifying. Workmen engaged in the open 
field in the vicinity, affirm they saw no lightning— a cir- 
cumstance probably not unusual in similar cases. But 
they affirm, moreover, that the stroke upon the building 
was heard in advance of hearing the sound of the thunder. 
Could this be the fact ? A. We see no inconsistency in 
the occurrence. The thunder may have been produced 
at a point remote from the barn. 

(5301) A. A. F. T. asks : Have any peo- 
ple, apart from the native bushmen of Australia, ever 
acquired the art of throwingthe boomerang successfully ? 
As made by them, is the flat side of the weapon worked 
to a perfect plane ? A. The Australians have brought 
the boomerang to its highest perfection. Other savage 
races have used them, but not of anything like the qualities 
of the Australian weapon. The flat side is not necessarily 
a perfect plane. 

(5302) C. H. A. asks : 1. In making 

motor of same dimensions as in Supplement, No. 641, 
except the field having but two coils wound on U-shaped 
core, same placed in upright position, what size and quan- 
tity of wire should be used ? A. Use in the two coils the 
same amount of wire as is used in the four coils of the 
double magnet. 3. What difference would such motor 
have in speed and power to No. 641 ? A. There will be 
practically no difference. 3. Have you published an ar- 
ticle on such motor ? If so what issue ? A. No. 

(5303) P. B. P. sends sketch of an in- 
sect.— Answer by Professor Riley : The sketch is appar- 
ently intended to represent one of the " walking sticks " 
and probably the " thick-thighed walking stick " (Dia- 
pheromera fiTrwrala). I may bemistaken, as the sketch 
is crude, and only an examination of the specimen itself 
will enable a perfectly accurate naming. If it should 
prove to be the species mentioned, it is one of the most 
curious insects in our fauna, although not a rare one. 
It feeds upon the foliage of oak, hickory, and other for- 
est trees. A long account of the life-history of the 
species will be found in my report as entomologist, An- 
nual Report Department of Agriculture, 1878, pages 341- 
345. 

(5304) A. G-. L. asks : How should cut 

flowers be packed for mailing that will be four or five 
days in transit ? A. In tin boxes, with a sheet of cloth 
well dampened with water. 
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(5305) T. K. writes : I observe very fre- 
quent reference in the Scientific American to the 
Fuller battery. I have tried, without success, to get in- 
formation about this battery or to obtain the cells or 
parts of them here, as it seems to be quite unknown. I 
should therefore feel greatly obliged for a working de- 
scription such as would enable an average amateur to 
construct the battery. I wish it for use with a bedroom 
glow lamp of about 6 volts. I use at present 3 cells 
plunge chromic acid battery, but the lowering and rais- 
ing of the plates is troublesome, as the battery is only 
used occasionally for a minute or two at a time. How 
long does the zinc generally last ? Is it free from local 
action when the circuit is open ? Is chromic acid, bichro- 
mate] of potash, or chromate of soda best for such 
batteries ? A. We advise you to use the plunge battery, 
as the Fuller will not stand an open circuit. It is de- 
scribed in our Supplement, No. 159. The zinc would 
last a long time, except that the solutions would mi xand 
local action would occur. Chromic acid or sodium 
chromate are preferred to the potassium salt 

(5306) W. W. P. writes: I have a 

double sulphate of nickel bath (about 20 gallons) which 
worked with perfection until lately. It now turns dark, 
and it seems to turn only in spots. I think the bath is 
strong enough, as it weighs 8Hs* The nickel scales where 
the black streaks occur. Please give me some receipt for 
taking foreign matter out of the solution. Could I over- 
come the difficulty by evaporating all the water and make 
a new bath with the nickel f A. By adding with con- 
stant stirring a saturated solution of ammonium sulphate 
to your bath, you can precipitate the double nickel-am- 
monium salt, leaving the supernatant liquid colorless. 
From the precipitate make up a new bath. (TJnwin.) 

(5307) F. P. writes : I would like to 
make some bottled soda water and I think I can do it by 
filling the bottle with water, putting in the proper amount 
of sodium bicarbonate, and lastly some citric acid in 
in crystals and corking it quickly before the acid can 
dissolve enough to act on the soda. What proportion of 

- water, soda, and acid is best to use ? Is there any way 
or material that would be better or cheaper that I could 
use without some special apparatus or tools ? A. You 
require for three parts of citric acid, about four parte of 
sodium bicarbonate. For a pint bottle use two drachms 
citric acid and two and one-half drachms sodium bicar- 
bonate. You may use the same quantity of tartaric acid 
instead of citric. There is no better way of doing with- 
out special apparatus. 

(5308) "Beta" says: How many quart 

size Fuller cells would be reoajred to operate an induc- 
tion coil giving % inch sparks, and about how many 
hours would they give a stream of sparks continuously 
on one charge of cells? An average estimate only re- 
quired. A. Four to six cells should answer. They 
would run it many days before exhaustion, but owing to 
the mixing of the solutions, it would gradually become 
polarized. 

(5309) C. C. W. writes : Many remedies 

have bgeja offered in your columns from time to time for 
the relief or cure of poisoning by oak or ivy, and all pro- 
bably have merit. I have found however that a solution 
of boracic acid, applied frequently, as soon as the symp- 
toms make their appearan ce, will do wonders, in nearly 
every case completely breaking up the threatened inflam- 
mation. If the trouble has made much progress, the 
effect of the solution is still very much better than any 
other preparation that I have ever seen used, rapidly 
reducing the pain and inflammation. It seems to be 
fairly entitled to the name of specifi c. A saturated solution 
of the acid in hot water should be made, and that diluted 
with from one-third to one-half volume of water for 
use. 

(5310) M. A. T. says : 1. Near our city 

is a gas (natural) pipe line thirteen miles in length. The 
first three miles are laid with six inch pipe, the remain- 
ing ten miles with eight inch pipe. The pressure at 
wells is 100 lb., at entrance to city it is about 35 lb. The 
line is laid over a hilly country. Do you think it possi- 
ble to use an ah* compressor that will give a uniform 
pressure of 75 lb. at the city ? If possible, how large 
a one and how much power will it take to drive it with ? 
A. The laying of a new line of eight inch pipe, or even 
ten inch pipe, will be the most economical way of in- 
creasing the pressure at the end of the line. We cannot 
assign a definite size or cost of a compressor plant with- 
out knowing the present flow and proposed increase 
from pumping, which will require a compressor and 
boiler plant large enough to handle the total output of 
the gas well, and although the differential pressure head 
would not be very great, say 50 pounds per square inch, 
the volume would require the operation of a very large 
compressor— possibly from $6,000 to $8,000 would cover 
the cost of the plant, and require from 150 to 200 horse 
power. 

(5311) X. Y. Z., Melbourne, asks : Is it 

practicable to drive a small boat— large enough to carry 
two persons — say ten or twelve feet long by about two 
feet beam, a speed of five or six miles per hour by hand 
power screw ? According to my calculation, a ten inch 
screw, with pretty open pitch and 200 revolutions per 
minute, would do. Am I near it ? Otherwise which 
would be the handiest and best power for a small boat 
like that ? Could it be driven by an electric battery ? If 
so, what about cost of such battery ? Boat to be used on 
narrow and crowded river and occasionally on open bay 
— Hoboons Bay— in fine weather. A. Although two 
m n are power nough for a speed as stated in so small a 
boat, there are mechanical difficulties in its application 
that will modify its possibilities. A ten inch screw at 
200 revolutions with a pitch of thirty inches, of which 
there can be realized not more than two feet of speed per 
revolution— a little less than five miles per hour, or with 
250 revolutions per minute, will give a speed of nearly 
six miles. The necessary gear for transmitting the power 
from the hands to the screw will somewhat diminish 
the result in speed. The boat is too small for successful 
application of electric or other power. 

(5312) J. T. D. asks : How can we make 

a pond hold water where the banks and bottom are al- 
most clear Band where we wish to make the pond ? The 
soil is about eighteen inches deep, then comes sand, and 
to get the depth we want will have to go nearly two feet 
In sand. A. If clay can be had In the neighborhood or 



within a reasonable distance, the pond can be made tight 
with a clay and sand puddle, which, if two parts clay to 
one part of the sand from the excavation is used, should 
be fairly tight if made six inches thick all over the bot- 
tom and sides, well compacted by ramming, then cover- 
ing with six inches of the fine top loam. If required for 
gathering ice, it should have a top dressing of coarse 
sand or gravel to prevent the water from becoming 
muddy by wind agitation. If no clay can be had, hydrau- 
lic cement should be used in the place of the clay, and 
which may be mixed with the sand dry by raking into 
the bottom and sides and wetting by sprinkling, then a 
top dressing of loam and gravel as before. . 

(5313) T. H. writes: Can you give the 

point of lowest elevation on the dividing ridge between 
Lake Erie and Ohio valley — from Chautauqua Lake to To- 
ledo ? If you have not the data at hand, perhaps some of 
your readers have. Where shall I hunt to find the dif- 
ference in the levels of Lake Ontario and Hudson Bay ? 
There is water running out of Chautauqua Lake at all 
seasons, more, apparently, in a dry season than enters on 
the surface. Where is this water supposed to come 
from 7 A. The lowest point on the Ohio divide is proba- 
bly along the line of the Wabash Canal. The Secretary 
of State, at Columbus, can refer you to authorities on 
the elevation. Lake Ontario is 234 feet above the level 
of the sea. Hudson Bay is supposed to be at sea level 
There is no reliable survey across the highlands of Can- 
ada between Lake Ontario and-Hudeon Bay. Chautau- 
qua Lake lies in a watershed of gravelly soil, through 
which the water percolates to the lake in springs beneath 
its surface. 

(5314) P. R. L. writes : It is stated in 

"Experimental Science" that an induction coil maybe 
used in charging a Leyden jar. I do not understand 
how a condenser may be charged by an alternating 
current. Please explain the process and principle. 
A. To charge a Leyden jar or battery, by means of 
an induction coil, connect the outer coating of the jar 
with one pole of the coil and the inner coating with the 
other pole, making the connection through a pair of 
pointed discharge rods having their points separated to 
such a distance as will permit only the direct current — 
that of opening— to pass. This current, which is of 
higher potential , is alone used for charging. 

(5315) O. S. asks : 1. Will you give me 

directions how to mend rubber, so that it will hold warm 
water ? A. The only way to mend rubber so that it will 
withstand hot water is to apply a patch consisting of a 
layer of vulcanized rubber, then vulcanizing the whole. 
3. Which is the best for field magnets of motor 767, cast 
iron or malleable iron, the armature being soft annealed 
malleable iron ? A. Use soft gray cast iron. 3. How 
many layers wire would you wind on the fields, and how 
close should the armature run to the fields ? A* Wind 
magnet wire on the field magnet until the depth of the 
winding is equal to the depth of the winding on the 
magnet core. The armature should always remain as 
near the field magnets as possible, without touching. 

(5316) J. S. F. asks: Has the United 

States passed a law and fixed a penalty f or ^mutilating 
foreign coins f A. There is no law against the use or 
abuse of foreign coins in the United States. 

(5317) J. B. R. asks : Is there always a 

draught up a tall chimney, and does this draught vary at 
times very much ? If there are times when no draught 
at all is felt, please give conditions. If there is always a 
draught up a chimney, as some authorities say (even 
though fire is not present), why is this not perpetual 
motion, and, if the chimney is large enough and sufficient 
chimneys were built together, could " not power be pro- 
duced ? A. The draught of cold chimneys up or down 
depends entirely upon a small difference of temperature 
between the outside and inside, or the effect of the wind 
blowing across the top, which generally produces an up- 
draught. Its power is very feeble, and cannot be consid- 
ered perpetual motion, because it is due to natural 
causes. 

(5318) J. W. S. writes : Do you think 

there is anything in the very common notion among 
practical mechanics that pumps raising water to a con- 
siderable height must be down close to the water to do 
their best work ? I have changed a deep well pump from 
near the water to 26 feet up from the water without any 
apparent loss, and it seems to me that if the piston is suffi- 
ciently tight to raise the water up to the reservoir from 
the piston, that the water must follow up to the limit 
of atmospheric pressure for elevation, at which the 
pump is placed; however, the contrary opinion is wide- 
spread, and I would be much obliged for your judgment 
in the matter. A. The general opinion in regard to 
the position of pumps above the water surf ace for best 
work is founded upon long experience with all kinds of 
pumps, good, bad and indifferent. A perfect pump will 
work well up to 30 feet, with the only drawback of liber- 
ating air constantly from the water. With the least air 
leak below the pump valves, the efficiency is lessened, 
although not perceptible to the eye. The best principle 
is the best practice in setting a pump chamber, viz., 
close to the water. 

(5319) T. D. D. writes: I have been a 

steady subscriber for your valuable paper for over 45 
years, and wish you would make careful answer to the 
following questions : What would, in your best judg- 
ment, be the per cent, of saving to the track and road- 
bed and rolling stock of any through line of railroad if 
an endless rail could he used? If 90 foot rails were 
used, allowing the weight of three cars at once, or an en- 
gine and two cars, would not the rails be less liable to 
creep when there was no open space or joint, thus avoid- 
ing the pounding of the wheels at the ends of the rails ? 
A. Continuous rails would be a most valuable considera- 
tion in railway economy and the comfort of the travel- 
ing public, but there is a physical bar to a continuous 
rail; the expansion and contraction of such a rail by 
changes of temperature would destroy the track. To 
make any computation of the saving of such rail in the 
face of its impossibility, would be futile. A 90 foot rail is 
a more reasonable condition, but will not avoid variation 
in length by changes in temperature, and consequent 
creeping. It would, no doubt, save two-thirds of the 
damage due to pounding and battermentof the rail ends. 
On the other hand, the difficulties of transportation of 
90 foot rails ia^ serious bar to their use. 
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Shorthand Instruction and Prac 
tice. By Julius EnBign Rockwell. 



Bureau of Education, Circular of 
Information, No. 1. 1893. 8vo. 
Pp. 205, tables. 

The shorthand alphabets which date from the year 1602 
on, are very interesting. The bulk of the work is taken 
up with statistics of instruction in shorthand in various 
institutions for the scholastic year ending June 90, 1890. 

A Chapter on Cholera for Lay 
Readers : History, Symptoms, 
Prevention, uND Treatment of 
the Disease. By Walter Vought, 
Ph.B., M.D., Medical Director and 
Physician in Charge of the Fire 
Island Quarantine Station, Port of 
New York. Illustrated with colored 
plates and wood engravings. Phila- 
delphia : The F. A. Davis Co. 1893. 
12mo. 110 pages. Price 75 cents. 

This timely little work is offered to the public in the 
hope that it will enable the reader to obtain a clear and 
compiehensive idea of a disease which at present, there 
is every reason to believe, will appear this summer in our 
own country. The diagnosis of the disease, its treatment 
and its prev ntion are all described with a view to being 
read by laymen. The preventive doctrines are based 
on common sense, and, if followed, would without doubt 
tend to keep the person free from the dreaded dJBeas 
during an epidemic. 

The Shakers. By C. E. Robinson. 
East Canterbury, N. H. 189a 8vo. 
Pp. 134. Illustrated. No index. 

The full title of the work is " A Concise History of 
the United Society of Believers called Shakers." There 
is always more or less interest exhibited in communistic 
societies, and the aim of the present work has been to col- 
lect facts lnj relation to the Shakers, and state them so 
clearly that the world may know the true life and habits 
of this most singular people. 

The Compass. Edited by William Cox. 
Vol. II. 1892-93. New York : Keuffel 
& Esser Co. 1893. 8vo, cloth. Pp. 
193. Illustrated. Price $1.75. 

The subscription price of the journal is $1.00 a year. 
The Compass is devoted to surveying, mechanical draw- 
ing and mathematics. New instruments, formulas, etc., 
are described. The journal is handsomely printed in 
blue ink and is well illustrated. The Compass is very 
carefully edited, much more so. in fact, than many jour- 
nals of larger size. 
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An experience of forty-four years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess ttn- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating t he securing of patents, either at home or 
abroad, are invited to. write to this office for prices 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 
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Acid, apparatus for making sulphuric, Hacker & 

Gilchrist 508,847 

Alarm. See High or low water alarm.. 

Aluminum compounds, making, W. E. Case. 608,901 

Aluminum fluosulphate, making, w. E. Case 603,900 

Al minum, producing, J. B. Hall , 603,929 

Amalgamator, J. S. Johnson.... , 603,766 

Amido-crotonylanllid and making It, L. Lederer.. 608,748 

Anchor, J. W. Byrne 603,694 

Anchors, making, W. N. Fisher 603,691 

Architectural purposes, composition for, J. 

Flynn ;......... 601692 

Atomizer, W.J. aaans... 603337 

Auger, O. P. SwaflKnT 603382 

Bag holder, J. Travis, Jr 683,627 

Bag turning device. L. E. Barbeau 603,692 

Baft box, Lewis A Estep: 603,722 

Ballot box, registering and canceling, E. K. Tol- 

man 603,626 

Barrel or keg, David & Rath 603,680 

Bearing for shafts, ball, P. Lobben 603,609 

Belt, electric, Stephe son & Backstrom 603,811 

Bicycle, G.F. Case 603,828 
icycle crank shaft and bearing, P. Gendron 603.790 

Billboard, portable, F. R, Stone 603,812 

Bill sheet, H. F. Vaughan 603,918 

Binder knotter.G. W. Whlttinton 503,634 

Binder, twine, J. F. Fowler 603,844 

Blower of carburetors, weight motor for, L. C. 

Huber 603702 

Board. See Billboard. 

Boat disengaging gear, Wilson & Plrrle 

Boiler. See Steam boiler. 

Bolt head flnishing machine, C. 8. Seaton 603,879 

Book, memorandum or copying, W. H. Rodden.. . 603,914 

Bootjack, L. Even 

Bottling machine, G. Feltman 

Box. See Bait box. Ballot box. 
Brake. , See Vehicle brake. , 

Brick mould, J. B. Mowry 603,667 

Brush, E. L. Wohlgemuth 603,821 

Brush bristle fastener, C. M. Kimball 603,795 

Brush drying attachment, scrubbing, McGuire & 

Beemer 503,668 

Buckle. F. Califl 503,898 

Buildings, entrance for refuse conduits in. M. L. 

Ryder 603,686 

Burner. See Gas burner. Lamp burner. 
Burning garbage, etc., apparatus for, Garretson 

ATainter 503,845 

BuBhlng and faucet, barrel, G. H. Mer ick 603,767 

Butter extractor, centrifugal, O. Anderson 503,731 

Button setting machine, G. W. Altman. ....... 603,891 

Cable haul mechanism, J. H. Habn.Jr 603,908 

Car, C. A. Patten 603,707 

Car coupling, A. A. Brower 603.6(6 

Car oupllng, B. B. Hyre 603,866 

Car coupling, C. S. Park 603,615 

Car coupling. W, E. Steffey 683,754 

Car, freight. E E.Pratt 603374 

Car heating and ventilating ap aratus, W. How- 
ard .7? .803.746 

Car roof, J. C. Wands..:... 603,886 

Car Beats, end panel for, H. Cochran 503,663 

Cars,buffer and vestibule connection for passen- 

ger.H. C. Buhoup 503,647 

Carpet sweeper, S. H. Raymond .603378, 603,679 

Case. See Tobacco case. 

Cash indicator and register, A. C. Hansen 603398 

Cash register and till, A.L, Crawford...... 603,679 

Cask, cylindrical, C. E. Bratt 603.676 

Celling or wall. H. Lehmann 608,721 

Chain, sprocket, 8. H. Percy 608,871 

Chum, J. H. H. Duncan 603,661 

Cigar wrapper cutter, Hesse A Sternberg 6031701 

Cigarette machine, J. B. Duke......... 608382 

Clay screen, J. O. Boturoeder. 608,619 



Clothes drier, J. C. Beckley 

Clothes pounder, S. & F. G. Davis 

Clutch, W. G. Austin 

Clutch, J. Gawron 

Clutch, J. Wolf, Jr 

dutch operating mechanism, H. W. Hill 603,868 

Confections, machine for making, A. Fan Ness... 603,866 

Conveyer, endless chain, G. W. McCaslln 603,870 

Conveying apparatus, T. 8. Miller 603,300 

Cooker valve, E. P. Doty 608,787 

Cooking macnine, corn, G. B.rnbam, Jr 603377 

Cooler. See Milk c oler. 

Corset stay, M. W. Henlus...... 603,909 

Coupling. Bee Car coupling. Electro-magnetlo 
safety coupling. Thill coupling. Wire coup- 
ling. 
Cover for show barrels, hinged, W. R. & E. O. 

Hind 503,990 

Crank, R. 8. Lovelace 608,886 

Cranks, locking device for folding, D. F. Latin 601747 

Cuff.F.C. Dumas 503,762 

Cuffs, etc, holder for, R. Katzer 603368 

Curtain or shade roll, J. A. Howell 603,601 

Cushion. See Treadle cushion. 

Cut-out, electrical, L. B. Matson 603387 

Cutter. See Cigar wrapper cutter. Feed cutter. 

Kraut cutter. Vegetable cutter. 
Cutter bead for wood turning machines, White 

& Bacon 603,632 

Cutting tools or tool heads, shank for holding 

rotary, S. E. Freeman 603,668 

Cyclone cave, O.O. Walker 603,689 

Dehorning implement, R. G. Rader 603,617 

Dental drill, W. 8. How 503.744 

Dental engine, A. W. Browne 608,737 

Dental engine, C. Doriot , £03,740 

Distilling volatile substances, apparatus for, T. 

G. DuPont .VT!..... 603,586 

Diving apparatus. G. W. Smith 603,763 

Door and binge.N. E. Wilson 603,730 

Door operating device. P. Berger 603,782 

Draughting device, tailor's, A. L. Faestel 603,741 

Dredger, L. W. Bates 503,732 to 603,784 

Dredger, hydraulic, C. E. & F. Btticott 603,666 

Drier. See Clothes drier. Fruit drier. 
Drill. See Dental drill. 

Ear muff, I. B. Klelhert 603,703 

Electric cable, M. G. Kellogg 603,604 

Electric generator, self-exciting alternate cur- 
rent, P. DIebl 603,681 

Electric light switch, E. Blasser 608,693 

Electric lighting system, L. Vialet-Chabrand 603,688 

Electric machine or motor, dynamo, C. 8. Brad- 
ley 503,574 

Electric meter, F. L. Gregory 603,595 

Electric meter, A. Reckenzaun 603,805 

Electric motor regulating apparatus, C. H. Rich- 
ardson 503,760 

Electric motor starting device, A. D. Adams 603,668 

Electric motors, apparatus for controlling, S. 8. 

Wheeler 603,690 

Electric search light. R. M. Hunter 603,602 

Electrical conduit for buildings. Powers & Van 

Buren 503378 

Electrical contact device, J. K. Pritchard 603,775 

Electrical conversion and dis tribution, system of, 

W.Stanley, Jr 503,622 

Electrical distribution, system of, O. B. Bhallen- 

berger 503,621 

Electro-magnetic safety coupling, Richter & 

Hoffmann 603.727 

Elevator, W. F. Austin 503,781 

Elevator, D. E. Crosby 503,787 

Engine. See Dental engine. Rotary engine. 
Envelope and letter sheet, combined, N. W. 

Webb 503,628 

Explosives, apparatus for producing smokeless, 

T.G. DuPont 603.584 

Explosives, making smokeless, F. G. Du Pont — 603387 
Explosives, making smokeless, F. G. & P. S. Du 

Pont....... .TT! 603383, ( 

Extractor. See Butter extractor. 

Faucet, F. M. Mott 

Feed cutter, 3. Bntler 503.716 

Fence,J.B. Whltacre 503,631 

Field roller, J. 8. Weckman 603329 

Fifth wheel, T. L. Bosart 608,648 

Fifth wheel, H. C. Swan 503,917 

File, letter, Stafford & Field 603,916 

Filter, water, W. R. Hanks 603.687 

Fish hook, D. Lehmann 603364 

Flooring or celling jack, W. M. Hollman 603,761 

Flooring, wood tile, A. Salvatico 603376 

Flue stopper, E. H. Adams 603,823 

Flue thimble, J. H. Watt 603,818 

Form, clothes, R.H. Wade 503,816 

Fortune-teller, J. Carey...: .. 608,784 

Fringe or trimming holder, J. M. Schlesinger 603,752 

Fruit drier. A. H. Carson 608399 

Furnace; See Heating furnace. 

Furnace door, C. W. Reneau 603,876 

Furnace for welding, etc., R. J. & C. J. Buck 603326 

Gauge. See Saw table gauge. 

Game apparatus, F. R. Hogeboom 603,798 

Garment protector, E. E. Fitler 603,841 

Gas and electric light fixture, combined, J. A. 

O'Neill 603,912 

Gas burner for heating stoves or grates, P. 1. 

Miller 7. 603,706 

Gas for heating purposes, apparatus for produc- 
ing, and utilising, G. A. Watson 603.817 

Gases, method of and ■ apparatus for propelling 

pro ucer, W. H. Forbes. . 
Gate. See Swinging gate. 
Generator. See Electric generator. 

Girder and joist, fireproof, J. H. Blakesley 603,642 

Glass blowing tube. A. Pitman 503,676 

Globes, making lens, C J. Bockius 603,826 

Governor, steam engine. E. uonrady 603.786 

Grain binder, Grabam & Blrkett 603,662 

Grain meter, W. Howard ., 803,746 

Grain scouring and polishing machine, J. H. Wil- 
liamson I 

Grate bar, interlocking and interchangeable rock- 
ing, R. Carey 803,518 

Hame, P. Barker 603,768 

Hammer, blacksmith 's, C. Welgant 603.630 

Handle for sheet metal vessels, H. S. Raymond.. 803,682 
Handles to vessels, attaching, E. M. Peacock, 

603,673, 503,674 

Harness. C L. PasBmore 608,726 

Harness loop, C. w. James 603,866 

Harness suspending de vice, L. Townsend 503,814 

Harrow, C. Perrln 603,676 

Harrow, disk, E. Prldmore 603,778, 603,774 

Harvester binder, Mercer * Greatrex 503,798 

Harvester, corn, E. Warder 503^67 

Hat fastener, J. Parsons 603^71 

Hat support. R. Macomb 503,797 

Heating furnace, J. A. P. Berg 603,641 

Heel stlffener machine, L.'W. Lltcb 803,608 

High or low water glarm, W.A.Kltts 603,606 

Hog trough, I.'Jones 603,684 

Hook. See Fish book. 

Horse power, A. Aker 603.640 

Horseshoe and pad , M. Hallanan. 603 849 

Horseshoe and quarter boot, J. D. Munsey 603,869 

Horseshoe, elastic, M. Hallanan 603,848 

Indicator. See Cash indicator. 

Inkstand, H. S. Hele-Shaw 603,862 

Insulator, electric wire, W. D. Trimble 603.778 

Insulator, section, L. McCarthy 603,749 

Jack. See Boot jack. Flooring or ceiling jack. 

Journal box dust guard. J. J. BUBenbenz 503,716 

Kettle lifter, I. B. Koons 603,862 

Kiln See Regenerative kiln. 

Knitting machine, L. N. D. Williams 603,920 to 603.922 

Kraut cutter, R.L. Dorsey ...603,697. 

Lactyl-parapbenetldld and making it, F. Gero- 

mont 603,743 

Lamp burner, C. A. TaDltn 608,766 

Lampcblmney, E. Hammond ■. 503,720 

Lamp, electric arc, W. W. Millard 603.799 

Lamp, incandescent electric, Cary & Nickerson.. . 603,660 
Lamp, incandescent electrlo, W. B. Nickerson; 

503,669 to 503,671, 603,770 

Lantern, A. Zimmermann 603,780 

Lapping machine, Ainsworth & Haydock 603,890 

Lasting pinchers, B. A. Norwood , 603,672 

LaBts for hoots or shoes, machine for manufactur- 
ing, W.H. Austin 603,893 

Laundry outfit, combination, A. Armstrong 603,731 

Letter, sign, C. Schwartz 603,620 

Life-saving vehicle, W.B.Beal 503,572 

Lifter. Bee Kettle lifter. 
Light. See Electric search light. 
Lightning arrester, W. L. Emmet.. 



Lock, A. Burbee.... 803,648 

Lqck, W. J. Neidl 603,706 

Lock and latoh, A. Burbee 603,6(9 

Loom shuttle motion, H. Wyman. 603,924 

Loom shuttle, self-threading, S. M. Hamblln 603,861 

Loom temple, D. Durkin :... 603,906 

Looms, take-up mechanism for circular, A. De 

Laskl 6033F3 

Lubricator. Bee Pulley lubricator. 

Lubricator, E. D. Bangs 

Marbling enameled articles, G. Gnucbtel 

Measure register, grain, B.F. Haley...... 603,719 

Measuring apparatus for alternate currents, elec- 
tric, 8. Evershed 603389 

Measuring vessel, W. H. Bastin 603371 

Mechanical motor, 3ra»s & Hardle 603398 

Meter. Bee Electric meter. Grain meter. 

Milk cooler, F. J. J era 

Mill. See Windmill. 

Mining machine, F. M. Lecbner..... 
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Moistener, envelope and stamp. W. E. Ray 

Mop and window Gleaner, combined, C. Wiebush. 

Mop wringer, W.Graham 

Motor. See Mechanical motor. 

Motor, F. W . Clark 

Motor, F. Schram 

Motor, W. H . Starr 

Mower, lawn, H. Deck 

Mower, lawn, S. P. Graham 

Nail separating and feeding device, Benjamin & 
Simmons 

Nut lock, B. P. Shaf er. Sr 

Oil from tanks, valve and pipe adjunct for gradu- 
ating the flow of, G. B. Moore 

Ore concentrator, C. E. Seymour 

Ores, treating refractory, C. J. Fauvel /... 

Organ, pipe, H. Jaschke 

Organ, reed, E. W. Ham 

Oven door, baker's, E. A. C. Petersen 

Oven or other door, WebBter & Hamilton 

Packing, metallic rod, C. Longstreth 

Packing, piston, [.A. Kilmer 603,859, 

Pantograph, J. G. Braastad 

Paper bags, method of and apparatus for folding, 
E. Stanley _ 

Paper box machine, L. F. Fales 

Paper piling device, T. A. Briggs 

Paper scoring or cutting machine, J. T. Robinson 

Pen. I. Bergmann 

Pen, fountain, M. M. Fenner 

Pencil sharpening and erasing implement, com- 
bined, O. Holben 

Phonograph, J. W. Mackintosh 

Piano, Kimball & Gramer , 

Piano music desk, J. Yuel 

Piano practice pedal, G. B. Shearer 

Pie pans, crust supporter for pot, A. Uniack 

Pile fabrics, machine for cutting the pile of weft, 
W. Gadd 

Pipes, device for preventing water from freezing 
in, C. H. Keeney 

Planter, potato, E. F. Chubbuck 

Planter, potato, J. HorBCroft 

Plumbing purposes, air inlet for. L. Shuster, Jr. . 

Pole, vehicle, H. L. Kingsley 

Poles, neck yoke connection for vehicle, C. E. 
Frizzell 

PoBt base, R. E. Poindexter 

Pot for molten metal, C. Bush 

Power. See Horse power. 

Press. See Printing press. 

Printing machine, card, J. B. Dennis 

Printing preBS. E. A. Blake 

Puff, reed, C. BuBh 

Pulley lubricator, loose, H. J. Chamberlain 

Pulp boxes, apparatus for manufacturing, H. 
Carmichael 

Pump governor, A.J. Saxe 

Pump, hydraulic air, E. H. Weather head 

Pump valve mechanism, steam, J. W. & J. L. 
Templin 

Radiator, T. Tangney 

Railway chair. C. H. Earle 

Railway trolley switch, electric, J. H. Allison 

Railways, contact for conduit electric, A. 
Worner 

Rake, W. Strait 

Refrigerator car. J. Player 

Regenerative kiln, E. Walsh, Jr 

Register. See Cash register. Measure register. 

Boiler. See Field roller. 

Rolling machine, B. F. & F. T. Peacock 

Rolling mill billet conveyer, S. S. Babbitt - 

Rolling mill plant, L. Cook 

Roofing, metallic, J. W. Fallon 

Rope driving machinery. W. H. Robinson 

Rotary engine, S.Marcus 

Sample holder, fabric, J. E. McCarthy etal 

Sash balance, N. Hamlet 

Saw, steam power crosscut, J. B. Kelly 

Saw table gauge, P. Pryibil 

Sawing machine, band. E. C. Mershon 

Scale, computing weighing, C. M. Holden 

Screen. See Clayscreen. Window screen. 

Screwdriver, G. W. Agin 

Seal, E. J. Brooks 

8eat, B. C. Smith 

Sheet metal vessels, ear for, H. S. Raymond, 

603,680, 

Shoe, O. P & G. O. Elterich 

Shoe, 3. W. Packard (r) 

Shoe stretcher, J. F. FuJlum 

Shutter worker, T. N. Lupton 

Signal device, electric, C. Schwennicke 

Signal indicating mechanism, block, J. H. 
FrlBChen 

Silver cleaning and polishing compound, G. R. 
Meitzler .: 

Skate, E. G. Stayner 

Heigb.bob, G. S. Adams 

Slicing machine, fruit, A. J. & W. H. Curtis 

Spectacles, S. Orth 

Spinning spindle bolster, J. H. Northrop 

Spoke swaging machine. P. Gendron 

Spring. See Vehicle spring. 

Stamp canceling machine, M. V. B. Ethridge 

Stamps to letters, machine for affixing postage, 
A. S. Klbby 

Stand for umbrellas, hats, coats, etc., A. S. Ross.. 

Steam boiler, P.J. &F. W. Doll 

Steam boiler, J. E.Gresty 

Steel, manufacturing, Walrand & Legenisel 

Stone quarrying machinery, guide for the cylin- 
ders and crossheads of, A. Ball 

Stopper. See Flue stopper. 

Stovepipe attachment, G. G. Calderwood 

Stoves, etc., grate for, H. Graef 

Street sweeper, E. C. Fisher 

Stuffing box for meter s. J . Thomson 

Swinging gate. W. R. White 

Switch. See Electric light switch. Railway trol- 
ley switch. Tongue switch. 

Teaching penmanship, appliance for, W. H. King- 
man 

Telegraphy, 8. D. Field 

Tempering, composition of matter for, J. E. Mills 

Thaumatrope, J. B. Cox 

Thill coupling, H. Degner 

Thill coupling, E. J. Merry 

Thill support, G. G. F. Boswell 

Thrashing machine band cutter andfeeder, F. H. 
Shafer 

Tie plate, brace, E. Samuel 

Tilling machine, Dages'& Wagner 

Tire, detachable, A. C. Gillette 

Tire, pneumatic, T. D. Glen et al 

Tire, pneumatic, W.W.Greenwood 

Tire, pneumatic. F. H Mason 

Tire, wheel, C. F. Lavender 

Tires, repairingpneumatic, J.J. Williams 

Tobacco case, W. De Haven 

Toe, box, J. W.Packard 

Tongue switch, E. Samuel 

Tooth mould, artificial, R. Brewster 

Treadle cushion, J. H. Whitney 

Tree protector, E. H. Black 

Trough. See Hogtrongh. 

Trousers guard, W. T. Robertson 

Truck, car-J. W.Cooper 

Tub. SeeWashtub. 

Tumbler washer, A. Zauner 

Turnstile, C.P. Gott 

Twisting and doubling machine, yarn, Draper & 
Rhoades 

Typewriting machine, A. T. Brown 

Typewriting machine ribbon mechanism, A. T. 
Brown 

Valve. T. P.Ford 

Vegetable cutter, J. F. Heinleln 

Vehicle brake. W. J. Botts 

Vehicle seat shifting rail, H. C. Swan 

Vehicle spring, G. T. Chapman „ 

Velocipede speed gear, C. Vocel 

Vending and fortune-telling machine, J. Scho- 
fleld 

Violin rest. F. H. Isaacs 

WalBt, Bkeleton. L. G. Stltt 

Washer. See Tumbler washer. 

Washing machine, H. De Weerdt 

Washtub, F. Hasner 

Watchcase die, A. W. Hofmann 

Watchcase pendant, O. W. Buerger 

Weil, artesian, R. J. Chipman 

Wheel. See Fifth wheel. 

Windmill, C. W. Clarke 

Windmill. Williams & Athey 

Window sereen,T.C. Mays 

Wire coupling, W. E. Banta 

Wire stretcher, R. C. Anderson 

Wire Btretcher. J. D. McKee 

Wrapper, bank bill, G. A. Sutton 

Wrench, S.W. Putnam 

Wringer. See Mop wringer. 



603.904 
503,792 

603,895 
503,808 

503,769 
503,687 
503,839 
503,857 
503,850 
503,872 
603,820 
503,723 
503,860 
503,934 

503,810 
503,907 
503,576 
503.751 

503,89-J 
503,763 

603.794 
503,610 
503,861 
503,822 
603,880 
503,758 



603,932 
603,695 
603.854 
603.809 
503,605 

603,667 
503,804 
503,783 



503,713 
603,827 
503,902 

603.738 
603,776 
503,819 



503,570 

503,710 
503,625 
503,772 



503.616 
503,894 
503,830 
503.789 
503.634 
603,611 
503,802 
503,596 
503,665 
503,726 
503,768 
503,931 

603,569 
503,645 
603,728 

603,681 
603,588 
11,362 

603,742 



603,709 
603,718 



503.612 
503,624 



503,803 
603,911 
603,791 



503,708 
503,834 
503,700 
503316 



503,760 



503,928 
503,884 
503,887 



503796 
603.590 
503,801 
503,927 
503,739 
503,910 
503,644 

503,877 



503,846 
503,660 
503,594 
6031724 
503,704 
503,636 
503,717 
503,614 
603,807 
503,826 
503,633 
503,759 

603.683 
603,831 



503,905 
603,735 



503,843 
503,599 



603,881 
503,761 
603,919 

503,686 
503,603 



503,779 
503,913 
603,600 
503,714 
503,651 



503,635 
503,766 
503,712 



503,613 
503,777 
503,677 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Uanndinii patents may now be obtained by the in- 
ventors for any of the Inventions named in the fore- 
going list, provided they are Bimple. at a cost of 940 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
Sort Other foreign patent* may also be obtained. 
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ORDINARY RATES. 

Inside Pnge. encli inperrioii - - 75 cents a line 
Illicit Page, each insertion ... - $1.00 a line 

fy For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
wordB per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week'B issue. 




Seneca Falls Mfg. Co. 695 Water St, Seneca Falls, N.Y. 



IMPROVED 

ENGINE 



LATHES 



MODERN 
DESIGNS 



Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. ^ffffi.SSxro'iisr 



LIGHTNING WELL-SINKING 

MACHINEBY MMUFsCTUIElS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boileis, 
Wind Mills, Pumps. Encyclopedia* 1,000 
-- engravings, Earth's Strata, Determi- 
nation quality water; mailed, 26c. 
"* American Well Works, 

Aurora, III* 
11 ft 13 8. Canal 
St., Chicago, HL 

Dallas, Tax** 




Oil Well Supply Go 

& 92 WATER STREET, 

PITTSBUKG, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas,Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on request. 





SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of Bimple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being UBed as a 
5 h. p motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. 8. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desi re to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in scientific 
AMERICAN supplement. No. 865. Price 10 cents. To 
be had at this office and from all newsdealers. 



PATENT PETROLEUM MOTORS. BE n n z° 1ni 




Specially adapted to run all kinds of machinery used in 
small industries, mills, small electric light plants, pumps, 
all kinds of vehicles, etc., etc. No Racer. Over 1500 
motors already in use. Received awards at all Expositions. 

Motors of from ^ to 30 h. p. ready for delivery. 
1W Our Motors are exhibited at Columbian Exposition, 

Chicago, Col. M. 18 in Mach'y Hall of the German Dept. 
t*y~ Send for Illustrated Catalogue and Price List, Free. 

J. M. GROB & CO., Mtrs. Lelp c'fR E M u i r tfv z f oh ' 

First and largest Oil Engine Manufactory in Europe. 




Stations! y Petrolenm Motor. 



PETROLEUM MOTOR BOAT. 



Petrolenm Locomotive. 



MECHANICS' TOOLS. 

If you are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is avery elaborate and com- 
plete book of 704 pages, handsomely bound in cloth. 
The book will be sent to any part of the world, pre- 
paid, on receipt of $1.00, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
should have this catalogue, even if they do not in- 
tend buying their Tools and Supplies of us. 

MONTGOMERY & CO., fine Tools, 
105 Fulton Street, New York City, N. Y, 



MILLER & VAN WINKLE 



TEMPERED GOMPRESSNH &EXTENS10NSPRINGS '~^ 3x ' 



A SPECIALTY. 



OFFICE 8.WORKSI8-T024 BRIDGE ST. BROOKLYN, N.Y. 



THE ARMSTR0NC MACHINES, 



For Cutting Off and Threading Pipe. 

For Hand 
or Power. 

No. 1 cuts off 
and threads 
1 to 3 inch. 

No. 2 

cuts off and 

threads 1 to 

4 inch. 

v No. 3 cuts off 







k and threads 1 to 6 lnen. 
Our aim is to make 
„ jp ^ these machines as good as 

our SiocKs¥anQ Dies, which are universally acknowl- 
edged to beTHE BEST. V3&~ Send for catalogue. 
THE ARMSTRONG MFG. CO., Bridgeport, Ct. 



JAPANNING . ENAMELING ^DECORatinc^ii -« 

LARGEST,-' MOST COMPLETE PLANT IN THE COUNTRY 

FORTHIS CLASS OF WORK .BICYCLE ENAMELING A SPECIALTY. 

AUTOMATIC MTG CO. COR 57 51 .SI AVE. NEW YORK. 



OHIO STATE UNIVERSITY, 00 ^© 808 ' 
SCHOOL OF ENGINEERING. ■ — 

Four-year courses in Civil, Mining, Mechanical and Electrical Engineering and in Industrial Art. Each 
department is well equipped with appliances for instruction. A catalogue will be sent on application. 
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BoreB SMOOTH, HOUND, OVAL, and SQUARE HOLES. Morti.ins Core Boxes, 

Setc. Invaluable to Carpenters. Cabinet and Pattern Makers. High- 
est Award. Send $8.00 lor set {% to 11-8), In neat caBe, or 50c. lor 
™ T „,..^,,,™„„- „■*,-- ,„Bample Bit. malledfree with Illustrated LlBt. 
BRIDGEPORT GUN H*LPL,EMISn,T CO.. .J15 Broadway. New York. 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 
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H.W.CALDWELL & SON. SV^ 

WASHINGTON i LI NI0 N ST S. C HI C A G 0. I LLS - 



ELECTRO MOTOR. SIMPLE. HOW TO 

make. By G.M. Hopkins — Description of a small electro 
motor devised and constructed with a view to assisting 
amateurs to make a motor wnich might be driven witn 
advantage by a current derived from a battery, and 
which would have sufficient; power to operate a foot 
lathe or any macbine requiring not over one man power. 
\v ith 11 figures. Contained in scikntipic Ameuican 
StTPPLicM knt. No. I>4 1 . 1'rice 10 cents. To be had at 
this office and from all newsdealers. 




SETS OF CASTINGS OF 

IODEL ENGINES 

\ CATALOGUES 

1 FREE. 

=ALS0 TOOLS, 
.& PARTS OF MODELS 
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Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made to order. Catalogues 
free. GEORGE 1*. CLARK., 

Box li, Windsor Locks, Conn. 



ftor night. A 
ight and pro- 
fitable busi 



$10.00 to $50.00 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological. 4 Manic Lanterns, etc. 
L. MANASSE. 88 Madison Street. Chicago, III. 




7? BALING & PACKING USES 

RYTHER MANUFO. CO. 

42 WILL STREET, WATERTOWN, N. Y. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



_ ALANSONCARYr- _ . v 

,r v .: F A-URE R;:F ^ SPR INGS mj)- 
OF EVERY DESCRIPTION 

240 & 242 W 29L H ST. NEW-YORK 



SPECIAL NOTICE! 

Two handsome photo-engraved display sheets 

entitled, 

** Kecent Improvements in Air Compressors,*' 

"Recent Improvements in Bock Drills,'* 

mailed free to any one who will cut out this 

advertisement and mail it to us with his name 

and address. 

Ingebsoll-Sebgeant Dbilx Co. 
Havemeyer Bldg., Cortlandt St., New York, U.S. A. 
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AIR COMPRESSORS^ 



GENERAL MACHINERY cor- 



'RAND DRILL Co 23 Park Place nlwi 




The Griffin Mill 



A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE! Illustrated Pamphlet address 

BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. 



TO BUSINESS MEN 

The value of the Scientific Amebican as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goeB into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific Amebican. And do not let 
the advertising agent influence you to substitute some 
other paper for tbe Scientific Amebican when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that tbe agent gets a .arger commission from 
the papers having a small circulation than is allowed on 
the Scientific Amebican. 

For rates see top of first column of this page or ad- 
dreBB MUNN & CO., Publishers. 

361 Broadway, New York. 




WM. GRAVER TANK WORKS, 

fi, (INCORPOttATBD.) 

Manufacturers of Iron and Steel 
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STORAGE TANKS. 

OFFICE, 

3d Floor, Rookery Bldg. 

CHICAGO, ILL,. 



ALUMINUM: ITS USES AND AP- 

plications. A valuable and interesting article by G. L. 
Addenbroofee. Contained in Scientific amebican 
Supplement, No. 859. Price 10 cents. To be had at 
this office and from all newsdealers. 




the STURTEVANT *> 



send for Catalogues 

B.F STURTEVANT @ 

BOSTON. MASS. 



R AILWAY & S TEAM F ITTERS S UPPLIES 

Hue's Little Giant Injector. 

Screw Jacks, Portable Forges & Blowers. 

JOHN S. UltQCIl ART. 4« Uorlliindl St., K. Y. 



A New and Valuable Book, 




12,500 Receipts. 708 Pages. Price $5. 

Bound in Sheep, J$6. Half-Morocco, $6.50. 
Tbis splendid work contains a careful compilation of 
the most useful Receipts and Replies griven in the Notes 
and Queries of correspondents as published in the Sci- 
entific American during the paBt fifty yearB; together 
with many valuable and important additions. 

Over Twelve Tliousimtl selected Receipts are 
here collected: nearly every branch of the useful arts 
being represented. It is by far the moBt comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ableBt chemists and 
workers in all partB of the world ; the information given 
being of Ihe highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulee used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to tbe home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

|3F" Send for Descriptive Circular. 

MUNN & CO., Publishers, 
m SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New Vorlu 
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Founded by Math&w Carey* 1785. 

HENRY CARETBAIRD & CO. 

Industrial Publishers. Booksellers, and Importers, 
810 Walnui St.. Philadelphia, Pa.. U. 8. A. 

CTOur new and Revised Catalogue of Practical and 
Scientific Books. 88 paves. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will f Ornish his 
address. 



uift^WOOD RIM PULLEY 



Bored to shaft size. keyseats and set 
screws same asanall iron pulley large 

ULLEtS fORANY AMOUNT Or HORSE POWER 
ft SPECIALTY. SEND FOR DESCRIPTIVE. CIRCULAR TO 

F. A.CHASE&CO. MF'RS,7 EDDY St. PROVIDENCE. R.i. 




CANE CONTRIVANCES— TWENTY- 

two illustrations, with brief descriptions, of inventions 
relating to walking canes. The photographic cane, the 
brazier cane, the camera stand cane, the water cnlorist's 
cane, the mineralogist's cane, the stool cane, the drink- 
ing cup cane, the chair cane, toilet combination cane, 
the revolver cane, the grin cane, the picnic cane, the 
cigar lighter cane, the cigarette mould cane, the cigar 
holder cane, the candlestick cane, the inkstand cane, 
the snuffbox cane, the spyglass cane, the lantern cane, 
the match safe cane, the physician's cane. Contained 
in Scientific American Supplement, No. 88*. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




Patent Electric 

VISE. 

What is claimed, is time, 
saving; no turning of han- 
dle to bring laws to the work, 
simply one sliding movement. I 
The screw and nut is not used 1-10 as much as the 
old way, consequently will be that much less wear. 

— MANUFACTURED BY— 

Capital Bfachine Tool Co., Auburn, N. Y. 

~ YANDUZEN 8 jr T M PUMP 

THE «ST III THE WOILI. 
Pumps Any Kind of Liquid. 
Always la Order, never Clogs nor 
freezes. Every rump Guaranteed. 

IO SIZES. 

200 to 12000 Gallon, par H.ur. 
Cort$7to$75«»«h. Mint* 

THE VANDUZEN & TIFT CO., 

102 to 108 E. Second St., Cucmiaii, 0. 




{Catalogues Wan ted. —Messrs. Segrove & Iiord, Me- 
v chanical Engineers of Retalhuleu, Guatemala, Cen- 
tral America, solicit catalogues, prices, and discounts 
from American manufacturers ; especially of Engines, 
Boilers, Water Wheels, Mectric Plants and Power 
Transmission, Sugar and Coffee Machinery. 



BATES JOCK & ORE BREAKER 

Capacity ip to 200 tout per ken. 

Has produced more ballait, road 
metal, and broken more ore than 
all otber Breane s combined. 

Builders of High Grade Mining 

Machinery. Send for Oata|ognea. 

GATES IRON WORKS, 

50 C So. Clinton St., Chicago 

136 C, Liberty Street, New York, 

231 O. Ittmklln 8U, Boston, Mam 




ARKANSAS 

mentn. Improved farmlnj 
97.00 an acre. Address W. 1 



Is the COMING 

State. Buy 40 acres 

there on Install- 

land rents for from S3.00 to 

, BEACH, Bridgeport. Conn 



CARBUTT'S f DRY PLATES: 
/ "CELLULOID" FILMS. 



Especially adapted for Photographing Machinery and 

other works of construction in 

THE MECHANICALTRAOES. 

Descriptive Price List mailed free. For sale by all Dealers. 

Manufactured by JOHN CAR BUTT. 
Iqitrat Brj n» U»nd Film Worts, WaiMJuc. fkUadelpkia. 



ICE-HOUSE AND COLD BOOM.— BY 

E G. Hatfield. With direct ions for construction. Poor 
engravings. Contained In Scientific American Sup- 
plement, No. 311. Price 10 cents. To be bad at this 
office and from all newsdealers. 




MASON & HAMLIN 

SCREW STRINGER 

One of tbe greatest improvements in the 

History of the Piano Forte. 
Keeps the Piano in Tune. 
Much More Durable. 

Quality of Tone Purer. 
W Fully lUustraUd Catalogue tent on 
application. 

Mason & Hamlin Organ & Piano Oo. 
152 Tremont St., Boston, MASS. 



SCIENTIFIC EXPERIMENTS. - DE 

scriptlon of some simple and easily performed scientific 
experiments. Foncault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
snm of the angles of a triangle, surf ace of the sphere, 
with 6 illustrations. Contained in SCTENnyic Ameri- 
can Supplement, No. S75. Prioe 10 oents. To be 
had at this office and from all newsdealers. 




Subscribe for the Scientific 
American. No one should T 
without it. Copies should 
be nreserved in fll 
Fully illustrated. 
Terms fSper 
year. „■ ,_i^^_- 

Caveats, 
Ida Marks, 
Copyrights, 
Designs, etc. 
Handbook and information 
concerning Patents sent free of 
charge. Oldest bureau for securing Patents In 
America. Over 100,000 applications have been 
filed by Mess & Co., 361 Broadway, N. T. 



Address 
MUNN. 
a: CO. 

361 , 
B'dway. 

N.Y. 



W. L. DOUGLAS 
$3 SHOE 



FOR 
GENTLEMEN. 



Best Calf Shoe In the World for the Price. 

Tine Calf Dress Shoes, S3.SO, #4.00 and •5.00. 
Very Stylish. 

Policemen's, Farmers' and letter Carriers' S3.50 
Shoe. Three Soles, Extension Edge. 

82,60 and S2.00 Shoes tatrOeneral Wear. Extra 
Value. 

Boys and Youths wear the sa.OOand S1.75 School Shoe. 
For Ladles, S3.00, S3.50 and S3.00 Shoes. Bast Dongola. 

W. L. Douglas Shoes are made of the best material, in all 
the latest styles, and sold by shoe dealers everywhere. 
3Do Tpu W ear Them 1 

TV. L. Douglas' nam* and price is stamped on the bottom before they leave the factory, to 
protect you against high prices, Doing the largest advertised shoe business in the 
■world vie are contented with a small profit, knowing that the extra value put in W. L. Douglas 
Shoes will give a continuous increase to our business. The dealer who sells you unstamped 
shoes makes the price to suit himself. He will charge you from $4 to $5 a pair for 
shoes of the same quality as W* I. Douglas $3 Shoe. The stamped name and price 
system is the best for you, because it guarantees full value by the manufacturer, for the money 
paid, and saves thousands of dollars annually to those -who wear W. L. Douglas Shoes. 

If you wish to economize in your footwear it will pay you to examine W. L. Douglas Shoes 
when next in need. Sent by Mail, Postage Free, when dealers cannot supply you. Take 
no substitute. Send for Cataloane with lull instructions how to order by mail. 

Address W. I* DOUGLAS, Box 391, Brockton, Mass. 



STEEL TYPE FOR TYPEWRITERS 

Stencils. Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc 

Model and Kxneviineniaf Work. 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 

New fork Stencil Wks. 100 Nassau St., N.V 




SMOKELESS POWDER AND MAQA- 

zlne Rifles.— By L.. G. Duff Grant. An interesting paper 
on the various smokelesB powders for military purposes 
now in existence, and the weapons mostly used there- 
with. Contained in Scientific ambhican Supple- 
ment, No9. 894 and 893. Price 10 cents each. To be 
had at this office and from all newsdealers. 




The AUTOGRAPHIC 
REGISTER 

A Labor -Snvins 
Business System. 

Enforcing Honesty 
and Accuracy. 

Autographic Begister Co. 
190 E. Monroe Street, 
CHICAGO, 11.1,. 
Send for catalogue A price list. 



Chicago 



WOBTHL.EY STALL, WORKS, 63 

Elm Sty Boston, Mass., have sold 8000 of his 
Patent 26-lb. Slow Feed Oat Mangers. Price, 
SI. 6". Examine at World'sFair andat Van 
Ness Co., 50 Warren Street, N. T. City. 



WOODEN TANK^ 



Main 5t L t'.nsv 1 ! 




|„ Leading Lithographers 

W.B.ORCUl"r,Gnti.Mai. 
Oonwp'd'M Solicited. Chicago. 



Shingle, Heading and Stave Mill Machinery 




Improved Gauge Lathe. 



and Veneer Cutting. 
Send for cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc Send for cat. B. 

Wood Pulp Ma- 
chinery. Send for 
Vat. O. 

Trevor Mfg. Co. 
Lockport, N. Y. 



VAPOR ENGINES. 

Bsst and Cheapest for Pumping and AH Farm Work. 

NOBOH.EBI HO PIBEI Send for catalogue. 
SAFETY VAPOR ENGINE CO., 16 Murray St., N. Y 



AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No. 442 
A specially EASY WRITER, a GOOD INK HOLDER and a DELICHT to 
those who use a STUB PEN. ASK YOUR STATIONER FOR THEM. Price, 
S1.00 per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. 




BELTING of Various Styles. ELEVATORS, CONVEYORS, 

COAL MINING and HANDLING MACHINERY. 

The JEFFREY MANUFACTURING CO., COLUMBUS, O. 

\W Send for "93" Catalogue "0." Branches: Chicago— New Yobk. 
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If you want the best Lathe and Drill 

CNUGKS, 





BUT 

WXSICOTT'S. 
Strongest 
Grip, C 
est Cat 

and Durai. _. 

ity. Cheap and Accurate. 



Westcott Chuck Co., Oneida, N. V., U. 8. A 

Aslc for catalogue in English, French, Spanish or German 
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DELA NET'S 

Expansion Packings 

for Steam, Water St Ammonia 

are best ud cheapest. 

DEL.ANRY'8 

Metallic Gaskets and 

Fiances 

max e everlasting joints. 

H. J. Delaney 4t Co. Mfrs. 

Third A Fowlar Sis., MllwnhM, WU. 
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LUMINOUS PAINT. 

An Improved process for the manufacture of luminous 
paint for sale. Samples, by mall, for 10 oents. Address 
G. Q. SIMMONS, W Ohio Street, Skdalia, Mo. 




?8u USE BRINDSTONES? 

If bo, we can supply you. All sixes 
moan ted and unmounred, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. WW Ask for catcUogue. 
The CLKTELAND STONE CO. 
2d Floor. Wildlife, Cleveland, 0. 



THE ACHIEVEMENTS OP AMERI- 



can Surtrefy.— By F. S. Dennis. An exhaustive resume 
of the work done by American Surgeons. Contained In 

8CTKNTIFIC AMBHICAN SUPPLEMENT, NOB. 894 and 

895. Price 10 cents each. To be had at this office and 
from all newsdealers. 



THIS WIRE STRAIGHTENER 

will straighten wire from 
1*12 to 1-4 inch diameter 
and is nicely made and 
well balanced. 

PRICK 812.00. 

CHANDLER & FARQUHAR, 

Mo. 179 Washington Street, Boston. Mags. 

tW Send for Catalogue of Machinist Supplies. 




Watch man's Improved Time Detector 

with 12 or 21 Keys, with 
Safety Lock attach- 
ment. Patented 
1875-6-7. Myinven- 
tions, and will sue 
all concerns selling 
or using the Safety 
Lock attachment, 
according to De- 
cision of Circuit 
Court of U. S. for 
8. D. of N.T. 
_„„- Send for circulars to 

B. Imha usee. 206 Broadway, New York. P. O. Box 2875. 





Columbian Desk Catalogue loo- 
pages, postage 7C. Desks from 
$6.00 to $600.00. "•'.'•*•* 

American Desk & Seating Co. 

'270-272 Wabash Av., CHICAGO. U.S.A. 
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MINE CASTINGS - 



One-eighth to Two h. p. Upright, Horizontal, 
and Marine. Illustrated booklet sent free on re- 
ceipt of stamp. Gas Engine and Dynamo Castings. 
Small Boilers. Experimental work for inventors. 
A. J. WEED & SON, 106 Liberty St., New York. 



ASK US; 

-■ -We make them.> 
— J.B.COLT & CO. > 

I6BEEKMAN ST. 169 LA SALLE ST 

NEW YORK CHlCACO.In 
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SINGLE CYLINDER A.ND COMPOUND 



jm 



HIGH SPEED 






Watertown Steam Engine Co. 

WATERTOWN. N. Y. 



Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 

The unprecedented sale of this work shows conclu- 
sively that it is the book of tbe age for teachers, stu- 
dents, experimenters, and all others who desire a general 
knowledge of Physics or Natural Philosophy. 

In the new matter contained in the last edition wlTTbe 
found the Scientific Use of th e Phonograph, tbe curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points In Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Ele trical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides. Study of tbe Stars, and a great deal of 
otber new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail, $4. Half morocco, $5. 

WW Send for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 




PUBLIC WORKS DEPARTMENT, 
CAIRO, EBYPT. 

Several applications having been made for the estab- 
lishment and working of tramway lines in the City of 
Cairo and its environs, this Ministry decided to author- 
ize tbe laying of the lines and branches indicated in 
Art. I. of tbe Act of Concession. 

Oilers will therefore be received at this Ministry up to 
noon on tbe 1st February, 1894. 

Persons tendering for the construction of these lines 
must indicate the width, the dimensions, aud all otber 
dispositions of the line and the rolling stock, as well as 
the amount of annual compensation to be paid to Gov- 
ernment. 

The fare per maximum trip (given In Art. 13 of the 
Act of Concession! to be charged is also to be stated in 
the offer. 

Copies of the Act of Concession will be forwarded to 
those who apply for them by letter, addressed to the 
Minister of Public Works. 

The Egyptian Government reserve to themselves tbe 
right of selecting and accepting whichever offer they 
prefer, or even of not accepting any offer, whatever its 
advantages may be. 




Tbe Best Mechanical Help 

An inventor, investigator or experimenter 
can have is a great machine shop, whose 
business is (first) to do regular work, and 
(second) to help develop ideas. We have 
that shop, and have put what we have to 
say in a primer — will send it. 

The Jones Bbothebs Electbic Co. Cin'ti, O. 




"ECONOMY IS WEALTH." 

Agents wanted to sell tbe Im- 
proved Hall Typewriter. 

The only standard machine made 

for a reasonable price. Prints all 

languages. Interchangeable type. 

WW Send for Catalogue. 

Addrew N. TYPEWRITER CO. 

611 Waihinsrton Street. Boston, Mm. 

Mention Scientific Ame-ic«n, 



PATTERN MAKER, 14 f cIA^ffl!'*. 



fOR" SALL : IKoWp^gyNAMOS /MOTORS 



CO., CtNCIN NAT I.OHIO- 



WATER 

Send, for our fine 
large PAMPHLET. 



JAMES LEFFEL « CO., 

SPRINGFIELD, OHIO, U.S.A. 

WHEELS 




CDCC A flne 14k K° ld p 1 * - 

I IIlIi ** d watch to every 
■ ■■MliM reader of this paper. 
rtftCat this out and apnd it to os with 
*^your fall name and address, and we 
will send yon one of these elegant, 
richly jeweled, gold finished watches 
by express for examination, and if 
yon think it ie equal in appearance to 
any (25.00 gold watch pay ouriample 
price,|3.50,and it is yours. We send 
with the watch our guarantee that 
yon can return It at any time within 
one year i t not satisfactory, and if 
yon sell or cause the sale of six we 
will give yon One Free, Write at 
once, as we shall send ont samples 
for 60 days only. Address 
THE NATIONAL M'fC 
& IMPORTING CO., 

83i fiurbora St., Chicago, SL 
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ORDINARY RATES. 

Inside I'age, each insertion, - 95 cents a tine 
Back Page, each insertion, - - Si. 00 a line 

t^^ For some classes of Advertisements ^ Special and 
Higher rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press- Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



COLD FORGED PRODUCT. 

Fluted Tire Bolt 

Patented Nov. 11, 1890 ; Oct. 20, 1891. 




Is stiff er and stronger than a common bolt. The fluted 

shank prevents the bolt from turning 

in the rim and tire. 

( MACHINE SCREWS 
\ STOVE BOLTS 
-< LOCK CAP SCREWS 
FORGED ) SIDE KNOB SCREWS 
I THBEAUEI> WIRES 



COLD 



AMERICAN SCREW COMPANY, 

PROVIDENCE, R. I. 




At f ARITHMETICAL 
/*L.L. PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
6o per cent of time andentire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and scientific 
computation. Why don't you 
get one ? Write for pamphlet. 
FELT &. TAR RANT MFG. CCJ. 
52-66 Illinois St. Chicago. 



L.1KB SAVING DEVICES.— A COL- 

lection of suggestions of devices for comm unic siting be 
tween the shore and stranded vessels, offered to the 
London Daily Graphic by various correspondents. Wir.h 
100 illustrations. Contained in Scientific AMERirAN 
SrrpPi.EMKXT. Noa. 848. 849, 850. 851, 85£, 
854,861. 8IS2, 864, 869, 871, 874 and 884. 
Price 10 cents each, or $1.30 for the series. To be had 
at this office and from all newsdealers. 



NICKEL 

AND 

ELECTRO-PLATING 

Apparatus and Material. 

THE 

I > Hanson & VanWinkle Go. 

Newark) N. J. 

81 Liberty St., N. y. 

r~. ._ i i _ mii_a mi 1 1 2S 8. Canal Street, 

° ■™ l "== n^i^n^^"- ^ Chicago. 

Columbian Exposition Electrical Blag., Section L, Col. i 
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3WWn» ^FlNETOOlSnmBiTSHOf,. 



™ R C.H.BESLY& GO. 



CATALOGUE 
AND AGENCY. 



CHICAGO, ILL.U.S.A. ■ 



WELL DRILLING MACHINERY, 

MANTTF ACTCBED BY 

WILLIAMS BROTHERS, 

ITHACA, N. Y., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
atalogue. 

ADDBESS 

Williams Brothers 

ITHACA, N. Y. 




S cientific Rook C atalogue 



RECENTLY PUBLISHED. 

Oar new catalogue containing over 100 paces, includ- 
ing works on more than fifty different subjects. Will be 
mailed free to any address on application. 

MUNN & CO., Publishers Scientific American, 

361 Broadway. New York. 




CLAY&TORBENSEN GLOUCESTER CITY. N.J. 

DE.SIGNE.RS & BUil_D£RS OF YACHTS, 
LAUNCHES AND SAILING CRAFT. 

5r.*iC S :lnt5 tor. CATAlOCul 




ATENTS! 



THE BRIDGEPORT WOOD FINISHING CO. 



IANUFACTURERS OF- 



WHEELERSPATENT WOODyiLLEFl 

BrEinigs Lithogen Silicate Paint. 



ADAP TED TO ALL CLIMATE S ESPECIALLY MARINE EXPOSURES. 
GRANVILLE M. BRE1NIG, PRINCIPAL OFFICE, 

GENERAL AGENT & SUPT. NEW MILFORD, CONN. 

Branch Offices and Wnrehouses.-CHICAGO, 206 B. Lake Street. 
NEW YORK. 240 Pearl St. BOSTON. 65 Oliver St. 



PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO AMV ADDRESS. 



KODAKS 



$6.00 



$100.00 



MESSRS. MUNN & CO- in connection 
with the publication of tie Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patent? 
for Inventors. 
In this line of business they have had forty-Jive years' 
e.riterifucr, and now have nneqimied 'acuities for the 
preparation of Patent Drawings, Specifications, and the 
orosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
h. Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements. 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge* a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries Of the world. 
MUNN dfc CO.. Solicitors of Patents, 

3til Broadway, New York. 
BRANCH OFFICES. -Nos. 633 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington. D. C. 



Eastman Kodak Company, 

Rochester, N. 7. 



Send for \ 

e.\ 



\ Catalogue. 
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Motor of 1 9 th Century 

Can he used anyplace t to doany 
work, and by any one. No Boil- 
er! NoFire! NoSteam! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated, horse pow- 
er. For circulars, etc.. addresB 
CHARTER GAS ENGINE CO. 
P.O. Box lis. Sterling, 111. 



FOOT POWER LATHES 

For Electrical 
and Experi- 
mental work. 
For Gunsmiths 

and Tool Makers. For General 

Machine Shop Work. 

High grade tools ; elegant in design, superior in 
construction. The best foot power lathes made, 
.and quality considered the cheapest. Send for 
catalogue and prices. 

W. F. & JNO. BARNES CO. 

1999 Ruby Street, KOCRFOBD, ILL. 




THE COPYING PAD. -HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 




H.WJ0HHS' 

•asbestos. 

STEAMPACKING 

Boiler Coverings, Millboard, Roofing, 
Building Fell, Liquid Faints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS MFG. CO., 87 Maiden Una, N.Y. 



PAID for all kinds of good Second-hand 
Iron and Wood-Working: Machinery. 
Address W. P. DAVIS. ROCHESTER, N. Y. 



The American Bell Telephone Company 

125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186J787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
theUnited States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the sounds:' and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls' 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 




"iMPUOVElfENT THE ORDER OF THE AGE." 

The Smith Premier Typewriter 

Embodies the most Progressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 

Easiest Running, and Nearly Silent. 
All type cleaned In Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

We have 20 branch oAees in the principal cities throughout the United States. 



PERFORATED SHEE.T METALS 



I For Cotton, Oil & BiceMills, Sugar Houses, Distilleries, Phosphate * Fertilizer Wks., BBSS 
f Mining, Gas St. Water Web., Threshers & all kinds of Grain Cleaning Mach'y, Steel & fcjjlSl 
I Iron Plates & Cylinders for Screening Ore, Coal & Stone. For Filters, Strainers, Ven- P™* ™ 
I tilators. Oil, Gas & Vapor Stoves & all special purposes. Perforated Tin & Brass. 



As an expert machinist, I am free to 
own that I think the machinery I make is the 
very best of its kind. 

I spare no pains or cost to make it so. My 
customers tell me I succeed. 

Let me send j-ou a catalogue. 

Catalogues: A, woodworking mach'y; B, mach'y for 
brass, ivory, horn, etc.; C, shart'g, pulleys, hangers, etc. 

P. PRYIBIL, 488-500 w. «st St., NEW YORK. 



FASTEST P1NP TlPINOFP KNOWN 


NOTHrNO 
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GRINDS 
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SEND 

FOR 

CIRCULAR 


STURTEVANT MILL CO. 1 <£*»£ 
Boston, flass. I durable 



SJL %JU Q Wanted 50.0UO Sawyers ft A XU C 
r* ww and Lumbermento O** ft O 
A send us their full address for a copy of Em- _ 
erson's |y Book of SA VVS. new 1893 edi- Mk. 
tion. We are first to introduce Natural r^ 
1 Gas for heating and tempering j»aws with 



WGas for heating and tempering £nws with taf 
wonderful effect upon improving their qua- WW 
lity and toughness, enabling us to reduce T^ 

O prices. Address EMERSON, SMITH C 
O <fc CO. (Limited). Beaver Falls, Pa. O 



CHOLERA: EPIDEMIOLOGY OF.— 

By Dr. G. Archie Stockwell. An interesting and valu- 
able paper on the dissemination of the Asiatic Cholera, 
showing wbat does and what does nut spread the dis- 
ease. Contained in Scientific American Supple- 
ment, No. 888. Price 10 cents. To be had -at this 
office and from all newsdealers. 




GA8 ENGINES & VENTILATING FANS 



The best Motor in the world for driving all kinds of 
light machinery, noiseless, neat, compact; Invaluable 
for blowing church organs, running printing presses, 
coffee mills, ventilating fans, ice cream freezers, meat 
choppers, etc. In use the world over, and recommended 
by water companies everywhere. Address for circular. 
Backus Water Motor Co., Newark, N. J„ U.S.A. 



Parsons Horological Institute: 

Jearn the Watch Trade 

r ~^^» k ^») Engraving and Jewelry Work. 

PARSONS, IDE & CO. t»~ Circular free. 

302 Bradley Ave., PEORIA, ILL. 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIESSEND FOR CATALOGUE 

to CHA5 BESELERMAKER2l8CENrRE5T. 

NEW YORK. 




$60 



. ^ Jhe BEST, Irrespective of Price. 

National 



| Huehest Possible Quality. TTrManmUnia The most com* 
lowest Price. Sold all over I VDgWFI LGr. plete writing 
the world. Ask far specimen of Illuminated " ,/ r T T »«-"^» » machine made. 

Work. Write for particulars and pamphlet. Send 2 cent stamp for Calendar good for 250 years. 
NATIONAL TYPEWRITER CO. 715, 717, 719 Area Street. PHILADELPHIA. PA. 



Our exhibit of Electric Railway Apparatus at the WORLD'S FAIR is the most complete there. The entire 

Electric i Equipment of the INTRAMURAL RAILROAD, including the LARWKST DYNAMO 

IN THE WORLD, was furnished by us. |y Write for o\vr WorWs Fair Folder. 

OSSXMXIX1..A.3-* XIIjZSOTJI.10 COMPACT, 

DISTRICT OFFICES: I 16 First Street San Francisco, Cal. 

U Broad Street New York. | 620 Atlantic Avenue Boston, Mass. 

173 and 175 Adams Street tJhicapo.Ill. O 609 Arch Street Philadelphia, Pa. 

Fifth and Race Streets Cincinnati, O I 401-407 Sibley Street St. Paul, Minn. 

Equitable Building Atlanta, Ga. I 1333 F Street, N.W Washington,©. C. 

All business outside the U. S. transacted by Thomson-Houston International Electric Co. 44 Broad St. New York 



THE 




IT" ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only S3. OO a Yenv, I iiclmlliiii Positive* 

Weekly— 554 N umbel's u Year. 

This widely circulated and splendidly illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture. Natural History, 
etc Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific AMERICAN will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, onr? ceipl of ill ree dollars by the 
publishers; six months, 11.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 301 Broadway, New Voile. 



THE 
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This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- . 
gravlngs, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and Includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most linttortavt Engineer ii\g Worhs, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the Supplement. 

Price for the Supplement for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
Scientific Am erican and one copy of the Supple- 
ment, both mailed for one year to one address for $7.00.- 
Single copies,10 cents. Address and remit by postal order, 
express money order, or check, 

iHIJNN tfe CO., 301 Broadway, New York. 



gmlflitto, GMttitm. 

The Scientific American Architects' and 
Builders' Edition is Issued monthly. $2.00 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a Large and splendid Magazine of Architecture, 
richly adorned with eiegant plates in coinrp, and with 
other fine engravings; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the la est and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication In the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN *fc CO., Publishers, 

361 Broadway, New York. 



PRINTING INKS. 

The Scientific American 1b printed with CHAB. 
BNBU JOHNSON & OO.'S INK, Tenth and Lomoard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New fork 
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